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Cromemco System One 


MicroCentre introduce Cromemco’s new System One computer, 
available with an integral 5 megabyte Winchester hard disk, ata 
new low price. 


The System One supports the full range of Cromemco interface cards, 
including high resolution colour graphics, and software packages. 


The choice of operating systems includes CDOS, CP/M and 
CROMIX—Cromemco’s answer to Unix. 


Call MicroCentre for (4 Cromemco 


MicroCentre Ltd ~ le independent sed thee vente JN 
omplete Micro Systems 
ee oe ee “Mig adlls be to Tal- 031-556 7354 
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WATFORD ELECT 


ONICS 


33/35, CARDIFF ROAD, WATFORD, HERTS, ENGLAND 


Tel Watford (0923) 40588. Telex: 8956095 


COMPUTER 


IC‘s 
1702 
1802CP 
2101-2 
2112-2 
2114-L300n 
2114L-200n 
2147-3 
2532-450n 
2564 
2708 
2716-5V 
2732-450n 
2764 
4027 
4116-150n 
4196-200n 
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6116-150nS 
6502-CPU 
6503 
6504-250 
6505 

6521 

6522 VIA 
6530 RRIOT 
6532 R10T 
6545 CRTC 
6551 ACIA 
6592-PC 
6800 

6802 

6803 

6804 

6805 

6808 

6809 

6810 

6821 

6840 

6843 

6845, 

6847 

6850 

6852 

6875 
B080A 
8085A 
81LS95 
81LS96 
B81LS97 
8123 

8155 

8202 

8212 

6214 

8216 

8224 

8226 

8228 

8251 

8253 

8255 

8257 
8T26A 
8127 
8T28A 
8T31 
BT95N 
8T97N 
9364AP 
AM26L531C 
AM26L532A 
AY-3-1015 
AY-3-8910 
AY-3-8912 
AY-5-1013 
AY-5-2376 
FDI771 
FD1791 
FD1793 
FD1795 
FD1797 
IM6402 
MC1488 
MC1489 
MC14411 
MC14412 
MM5280D 
RO-3-2513L 
RO-3-2513L 
RO-3-2513U 
SFF96364E 
™MS2716-3V 
TMS6011 
ULN2003 
ULN2004 
ZB0CPU25 
Z80ACPU4M 
Z80P10 


Z8NAP10 
Z80CTC 
Z80ACTC 
Z80DMA 
280S10-1 
Z80AS10 
Z80DART 
Z80ADART 
ZN419CE 
2ZN423E 


TTL7400 


7400 " 
7401 " 
7402 W 
7403 
7404 
74L04 
7405 
7406 
7407 
7408 
7409 
7410 
74ait 
7412 
7413 
7414 
7416 
7417 
7420 
7421 
7422 
7423 
7425 
7426 
7427 
7428 
7430¢ 
7432 
7433 
7437 
7438 
7440 
7441 
7442 
7443 
7444 
7445 
7446 
7447 
7448 
7450 
7457 
7453 
7484 
7460 
7470 
7472 
7473 
7474 
7475 
7476 
7480 
7481 
7482 
7483 
7484 
7485 
7486 
7489 
7490 
7494 
7492 


ALL DEVICES FULL SPEC. AND FULLY GUARANTEED. TERMS OF BUSINESS: 
CASHICHEQUE?P.O.S. {OR ACCESS) WITH ORDER. GOVERNMENT AND EDUCA- 
TIONAL INSTITUTIONS OFFICIAL ORDERS ACCEPTED. TRADE AND EXPORT 
INQUIRIES WELCOME. (P&P add 50p on all orders). 

VAT ALL PRICES ARE EXCLUSIVE OF VAT. PLEASE ADD 15% TO THE TOTAL 


COST INCLUDING P&P. 


SHOP HOURS: 9.00am-6.00pm MONDAY TO SATURDAY. 
AMPLE FREE CAR PARKING SPACE AVAILABLE. 


WATFORD'S UNIVERSAL 
MICRO EXPANSION 
SYSTEM 


Designed by Walford Electronics, this 
extremely versatile and economical 
Expansion System as published in E.T.I., 
starting from Dec. 1981 issue, offers a 
low cost flexible expansion system for 
2X81, UK101, SUPERBOARD, ACORN 
ATOM, PET, TANGERINE, etc. 


The Motherboard (interfaces with the 
computer) has capacity to accept up to 
five daughter cards and can be.paral- 
leled for even more daughter cards. 

All PCBoards are of computer grade fin- 
ish and are supplied in kit form. 


Just look at the Expansion possibilities. 


MOTHERBOARD — Accepts up to five 
daughter cards. Full kit: £36.50 


SOUND CARD — Utilising up to three 
AY-3-8910 sound chips {one supplied 
with the kit). Full kit: £24.95 


PIO CARD — Using two 6520 PIA chips, 
this Board offers Centronics parallel 
printer driver, digital to analogue con- 
verter and a host of other output 
facilities, Full Kit: £19.95 


PROM PROGRAMMER — This simple 
but extremely useful card can blow 
2716r single rail EPROMS. (2732) Full 
Kit: £25.95 


PROM CARD — PCB cards for housing 
four 2716 or two 2732 EPROMS. 

(4 x 2716) Full Kit: £11.95 

(2 x 2732) Full Kit: £11.75 


RAM CARD — 8K RAM card. Accepts 16 
x 2114 RAMs. Board is supplied fully 
populated. Full Kit: £28.50 

Soon available: SPEECH CARD; HIGH 
RESOLUTION GRAPHICS CARD; DISC 
INTERFACE CARD; 32K DRAM CARD 


(NB PCBs may be bought separately). 
WATFORD’S 


ll 
we Ultimate 
MON Monitor tc. 


A 4K Monitor Chip specially designed to 
Produce the best from your your Super- 
board Series | & tl, Enhanced Super- 
board & UK 101. As reviewed by Dr. A.A. 
Berk in Practical Electronics, June 1981 


Price onty £15 


wee NEW 
SEIKOSHA 
GP100 


Unihammer Printer, 

gives normal and double 

width characters as well as dot 
resolution graphics 10” Tractor feed. 
Parallel Interface standard. £195 


SOFTY-2 


As reviewed in PE September 1981. The 
complete microprocessor development 
system for Engineers & Beginners. New 
powerful instruction. Accepts any 24 pin 
5V single rail EPROM. Supplied fully 
built, tested & enclosed in a black ABS 
case. Price incl. encapsulated plug-in 
power supply. £169 


1+ 25+ 
2114L-300n 87p 80p 
2114L-200n 87p 80p 
2532 360p 345p 
2716 200p 195p 
2732 400p 375p 
4116 75p 68p 
4334-3 325p 290p 
6116-150nS 450p 420p 
6522 3506p 320p 


6520 150p 125p 
6820 150p 125p 


We stock thou- 
sands more 
items. It pays to 
visit us. We are 
situated behind 
Just phone your the Watford Foot- 
order through, ball Ground. 


EPSON 


MX Series 
PRINTERS 


4 Now available 
& from stock at very 
competitive prices. 


@ MX8s0T 10’ Tractor Feed, 9x9 
matrix, 80 column Speed 80 CPS 
bi-directional Centronics Inter- 
face, Baud rate 110-9600 
(RS232) £315 


@ MX80FT Has Fricton & Tractor 
feed plus all the MX80T’s 
facilities. £345 


@ MX80FT2 Has high resolution 
Graphics option plus all the 
MX80FT’s facilities. £390 


@ MX100 132 Column plus all the 
facilities of MX80FT2. Value for 
money. £495 


ACCESSORIES 


@ TEX EPROM ERASER. Erases up to 32 
{Cs in 15-30 min. £33 
@ TEX EPROM ERASER with incor- 
porated Safety Switch £39 
@ Spare UV lamp bulbs £9 
@ 5V/5A PSU Ready built and tested £25 
@ Attractive Beige/Brown ABS CASE for 
Superboard/UK101 or Home Brew £26 

@ Full ASC11 coded keyboard type '756’ 
€39 

@ NUMERIC Keypad (Ready built) £9 
@4 x 4 matrix keypad (reed switch 
assembly) £4 
@ C12 Cassettes In Library Cases 40p 
@8;" Fan fold paper (500 sheets) (no 
VAT) £6 
@9}3" Fan fold paper (500 sheets) (no 
_ VAT) £5 
®@ Teleprinter Roll (no VAT) 250p 
@ UHF Modulator 6MH2 280p 
@ UHF Modulator BMH2 450p 
@ Stack Pack 5 Drawers (10 sect:uis} 
Cassette racking Unit £2 
Stack Pack Unit inci. 10 C12 Cassettes 
550p 


RIBBON CABLE vic 20 

Micro Computer 

Ready built, tested and eleg- 
antly cased. Connects directly 
to a colour TV. Has 5K RAM 
expandable to 32K Available 


ex-stock £165 


EDGE CONNECTORS 
(Double type} ue 
2x10way 

2x15way —- 
2x18way 180p 
2x22way 199p 
2x23way 210p 
2x25way 225p 
2x30way 245p 
2x36way 295p 


CRYSTALS IDC CONNECTORS 

(Speed PCB Plug Ways Grey Colour 
32.768KH i Block with latch Price foot 
100KHz i type) Pins E 10 12p 22p 
200KHz E Str Angle 25p 40p. 
455KHz i 2x5 way 90p 99p 35p §2p 
IMHz 2x8 way 130p 150p 55) 70 
1.008M at way ieee acep an iu J 
1.6MHz 2ul3 way 175p 00p 
1.8MHz 2x17 way 205p 236p DIL PLUGS 
1.843M 2x20 way 220p 250p {Headers) 
2.0MHz t 2x25 way 235p 270p IDC 2x40way 315p 
2.4576M 14.31818 14pin 100p 2x43way 395p 
3.2768M 16.0MHz JUMPER ne Ribbon Cable Assembly 16pin 120p 2x75way 550p 
3.57594M 18.0MHz DIL PLug (Headers) 24pin 170p 
3.6864M 18.432M Single Ended Lead. 24” Lon 40pin 265 DIL SOCKETS 
4.0MHz 19.968M a ddpan tGpin, 24pin aaa 
145p 1165p 240p 


CASSETTE Deck for above in- 
cluding a free 6 program Cas- 
sette £39 


‘D’ CONNECTORS Mini 
{Solder Bucket) 

14pin Ways Plug Socket 
16pin 9 55p 110p 
18pin as 130p 1160p 
20pin 25 160p 210p 
22pin 37 250p 3500p 
24pin 

28pin Right Angle PCB Pins 
40pin 25 210p 275p 


20.0MHz 
24.0MHz 
24.930M 185p 205p 300p 
26.69M 42" 198p 215p 315p 
As me ie oe 
‘s 36” 230 250 7! 

27.145M 4 P P re 
38.6667 ID Header Socket Jumper Leads 24” 
48.0M 20pin 26pin 

100.0M lend 160p 200p 

116.0M 2 ends 2390p 370p 


4.032M 
4.80MHz 
4.1943M 
4.433619 
5.0MHz 
5.185M_. 
5.24288 
6.0MHz 
6.144MHz 
6.5536M 
7,0MHz 


AMPHENOL PLUGS 8pin 


Double Ended Lead: 
awe 24way IEEE $/5p 


34 way Centronics 
Parallel 550p 


ZIF Di. SOCKETS 
24way 
28way 
40way 
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SEIKOSHA GP100 


a 


New Design unbelievably low 
price printer 

80 columns. 30 cps 5 x 7 dot matrix. 
Adjustable tractor up to 10 ins. 
Graphics. double & standard width 
printing. Parallel interface as 
standard. RS232, Apple, IEEE & 
TRS-80 interface options. 


OKI MICROLINE 80, 82A & 83A. 


a 
—————————— 


ML-80 £325 


Compact Printers. 


80: Unidirectional 80 cps Parallel 
interface, pin & friction feed. 

82A: Bidirectional 80 cps Parallel & 
serial interface 

83A: Bidirectional 120 cps 15 ins 
132 cpl at 10 cpi. Parallel & serial 
interfaces. Graphics & fast serial 


- interface options 


82A £465 83A £880 


TEC STARWRITER 


Best-Buy Daisy Wheel Printer. 


Bi-direction. 25 cps. Low cost 
supplies. Standard Daisy Wheel. 
Carbon and fabric ribbons. Parallel 
or RS232 interface. Sheet feeder 
options. 


ANADEX DP-9000 RANGE 


= ude 


oe eS 


High Quality Fast, Versatile 
Printer. 


Six models. Up to 15 inch paper 
width. Lower case descenders. 
160-220 cps bi-directional printing. 
RS232 current loop & parallel 
interface. X on X off. Optional 2K 
buffer. Multiple print densities, 
Fast print offhigh-density bit 
image graphics. 


DP-9000L £747 DP-9001 £888 DP-9500 £935 
DP-9000 £841 DP-9500L £841 DP-9501 £982 


EPSON MX-80 F/T SERIES 


Probably the most popular 
printer in the world. 


Type I: 80 cps bidirectional printing 


neds P logic seeking. 9 x 9 matrix with true 
descenders. 3 way paper handling. 
80 columns with condensed 


> emphasised & enlarged characters. 
FF, VT & HT. Parallel interface. 
Ce Type 11: has programmable form 
feed & line spacing. Bit image 
printing. 


MX80 FT £399 MX8 FT TYPE Il £445 


EPSON MX-80T SERIES 


Low Cost, High Quality. 
Adopted by PET, HP, IBM, Sharp. 
MX-80T: Bidirection, logic seeking. 
180 cps. 9 x 9 matrix with true 
descenders. 80 cols. Adjustable pin 
feed. Normal condensed & 
enlarged characters. FF, VT, HT 
Parallel interface. 
Type II: has programmable form 
feed & line spacing. Bit image 
printing. 

MxX80-T £360 MX80-T TYPE II £399 


EPSON MX-82 & 100 


High Resolution Low cost. 
MX-82: As MX-80 spec. plus 
programmable line spacing & form 
feed. Bit image printing. 

MX-82 F/T.: Adds friction feed. 
MX-100: As MX-82 FT with 15¥2 
ins. carriage. 


MX-82 £415 MX-82 F/T £455 MX 100 £575 


RIVA TERMINALS LTD. 

Head Office: 9, Woking Business Park Northern Office: Tel: Harrogate (0423) 503867 
Albert Drive, Woking, Surrey GU21 5JY Scottish Office: Tel: Strathaven (0357) 22678 
Tel: Woking (04862) 71001 Telex: 859502 ® Prices exclude VAT 
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= UJ 2 
ot es". Gemini Y 
: MultiBoard 


Samp PSU withan 
8-slot Motherboard 


STOP & 
PICK UP ANY 
MULTIBOARDS 
ON YOUR WAY 


3 amp PSU for the 
smaller system 


ESOTERIC 
ROUTE 


CHEAPSKATE 
ROUTE 


nascom 
OWNERS 
START HERE 


Similar to the popular With a 59 key full 


GM811 CPU card, the new GM QWERTY layout, this 
GM813CPUIRAM card has : ASCIl encoded 

64K of dynamic RAM 813 keyboard includes 
replacing the ‘bytewide’ CPU/RAM cursor control keys, 


caps. lock, wokey 
rollover and 
auto-repeot. 


GM 
821 


KEYBOARD 


sockets. An extended 
addressing mode 
facilitates future memory 
expansion up to 2 
megabytes! The RP/M 2 
monitor retains full RP/M 
— CPIM compatability. 


Utilising the powertul 4MHz Z80A 
Microprocessor the GM811 CPU 
card canbe used aseithera 
stand alone controlier or as the 
heart ofa complex 
microcomputer system. Four 
Bytewide' sockets allow great 

flexibility in the type and size of 
memory devices chosen. Input 
and output facilitles include 
both programmable serial and 
parallel interfaces — RS232, 1200 
baud CUTS cassetie interlace 
Z80A PIO, and an eight bit input 

| port. Inan expanded system 

: the unique on-board RP/M 
monitor allows the creation of 
cassetie or Eprom based 
programs orfiles which are 
upwards compatible witha 
disk based CP/M system. 


80 BUS STATION 


ROUTE FARES 
The Gemini MultiBoard conceptis the Hardware (Bullt & tested) 


lo i GM802 64K RAMcard £140 GM813 —Z80 CPUI64K RAM card £225 
po bleed pled paucareto GM803. EPROMIROMcard....£65 —-EV844_ IEEE A88.card £140 
name. Whether : busin GM807_ 3A PSU £40 GM815-1 Single drive disk unit 
. le. whemer you require G business GM808K* EPROMprogrammer £29.50 with PSU (350K). £325 
system, an educational system, a GM809 FOC card £125 GM8145-2 Double drive disk unit 
ie J ; Process control system or any other GMB810K =SAPSU/8 with PSU (700K) £550 
Pos > system, there is a combination of slot motherboard £69.50 GM816)  Multil/O board £425 
7 MultiBoards to fulfil that function. ones s oe wy a Sab Aas . roeeee board = 
“ - car en 
This Concept ensures maximum Kit GM821 ASC Il keyboard £57.50 
flexibility and minimal obsolescence. Software 
i ion é tl 
Widellny tei eles GMa Spleen Sle rey] GMS512 CPIM 2.2 for Multiboard £90 GM524 Gem Dis disassembler 
enhanced by the modular board 
design. MultiBoard is based on the M517 Gem-Zapeditiasm tape... £45 debugger tape £30 
pyr Tae GM518 Gem-Zapeditiasm disk £45 GM525 Gem Dis disassembler 
80-BUS structure, whichis finding GM519_ Gem Pen editor! debugger disk £30 
increasing acceptance among other texttormatter tape £45 GM526 Comal-80tape £400 
British manufacturers; thus broadening GM520 Gem Pen editor GM527 Comal-80 disk £400 
the product base. text formatter EPROM ..£45 GM528 APLdisk £200 


GM521 Gem Pen editor 
text formatter disk 


£45 
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The GM812 Intelligent Video Controller card features an GM 809 FOC 

on board Z80A processor to provide independence of GM GM The GM809 floppy disk controller card can 

the host processor and the ability to redefine the support up to four disk drives in either single or 

functions and parameters of the display. 809 81 5 doubie density modes. The card uses the Western 
Normally used inan 80 x 25 mode the card contains = DeIvE UNIT Digital 1797 controller and has variable write 

a programmable character generator allowing precompensation and phase locked loop daia 

ihree additional modes of operation — inverse recovery circuitry. 

characters, 160 x 75 block graphics, or user GM 845 Drive unit 

defined characters. : ; 

__ Akeyboard socket allows buffered character Hes pede | ad elec URE RE tie mee 

input, and allightpen sockets provided for 250 drives. This gives a storage capacity of 350K 

specialist applications. Being lO mapped the per drive. Power for the drives is provided by an 

card does notoccupy any system memory space. integral supply unit 


AUTO-EXCHANGE 
All your RP/M software automatically 
transferred to CP/M 


alll 


The GM802 RAM board provides a full 
64K of dynamic memory. The 80 BUS 
RAMDIS signals fully supported so 
that any EPROM in the system Is given 


priority over the RAM, preventing any ~ ACPIM 2.2 package 
possibillty of bus contention. Page FILL-UP WITH SOFTWARE isavailable with the 
Mode is aiso supported by the card GM 809 card and 


which, with the appropriate software, 
allows up to four memory boards to 


Pertec drives. 
On-screen editing 


auto single/double 
density selectionand 
parallel or serial 
printers are 
supported. Running 
under CPIM isa wide 
range of utilities, 
application software 
and languages. 


The Gemini 10 board 
provides a unique 
solution for interfacing to 
“the real world”. The 
board contains 3 PIO's, 
ry aCiCandareal 


be used inasystem. 


RPIM software is available on tape and 

includes EditoriAssembler; Text Editor! 

Formatter; DisassembleriDebugger; 
ONE Pascal and Comal-80. These packages 
WAY can also be run under CP/M. 


The GM803 Eprom Board will acceptup to 16 
2708 or 2716 Eprom devices. This allows the 
addition of up to 32K of firmware to the 
system. The board supports the Page Mode 
system and consequently need notoccupy [4 ’ 81 6 
any memory spoce when notin use. VO BOARD 


A number of manufacturers are busy 


Ghcnuilipregressively inarecae ie time clock with 

$ 80 BUS compatible battery back up. 

; potential of your MultiBoard system. prototyping boards are Daughter 
available from both Vero boards may also 
and Winchester be added and 


these include A-D, 
D-A, opto-coupling 
and serial 
intertace boards. 


Technology. These allow 
the user to easily adda 

card of their own design 
to the system. 


The GM808 Eprom 
programmer connects to 
the PIO onthe CPU card 
and allows the user to 
program 2708 or 2716 
type Eproms. 


The EVCIEEE 488 Controller card has 
been designed to fully implement 
all IEEE 488 interface functions. This 
card gives the user a very versatile 
method of controlling any 
equipmentfitted with a standard 
IEEE 488 or GPIB interface at minimal 
cost. 


GEMINI MULTIBOARDS frauiementito. —” —techemyuane bristol BSt 3NG, 
—BUY THEM AT YOUR __sthe MicrRO.-sPAREs Shop, 


bles Tel:(0272) 424196. 
osebdurn lerrace, 7 
LOCAL MICROVALUE J edinburgh eHi25NG Aid ad em 
DEALER Tel: (034) 337 5644 Westgate, Wetherby, 


W.Yorks. 
E. V. COMPUTING Tel:(0937) 63774. 


All ne products on these two pages 700 Bumage Lane, Burnage, 
are available while stocks last ae = Manchester M419 4NA. iM HENRY’S RADIO 
Tel:(064) 434 4866. 404E te Road, London W2. 
Tel:(01) 402 6822. 


81 9 This low cost light pen 
SPEECH Belts can be used with the 
BOARD GM812 IVC for many 
> =! applications, 
ia} SJ including answer 
is = selection, editing, 
menu selection and 
i [ox] movement of 
The Arfon Microelectronics displayed data 
speech board utilises the Blocks. 
National Semiconductor 
Digitalker chip set. This gives 
avocabulary of over 140 
words and sub sounds. 
Output is from anon-board 
speaker. 


| {J 


the MicroValue dealers listed on right 
(Mail order enquines should 


telephone for delivery dotes and pos! (Gia ELECTROVALUE LTD. : - 
> ond packing costs hota and 4 28 St Judes, Engletield Green, eee eet AAUR). 


Egham, Surrey TW20 OHB. LEEDS COMPUTER CENTRE, 
Tel:(0784) 33603. 1ix:264475, 62The Balcony, 
SKYTRONICS, Merrion Centre, Leeds. 
Oakfield Comer,Sycamore Road, 2 North Road, The Park, Tel: (0532) 458877 
Amersham, Bucks. Nottingham. 

Tel:(02403) 22307.11x:837788. Tel: 45053/45215 


Barclaycard welcome. 


INTERFACE COMPONENTS LTD. 


@ Circle No. 104 
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SOFTWARE FOR CP/M COMPUTERS 


BYROM SOFTWARE 


BSTAM—Utltlty to link one micro- 
Computer to another also usingBSTAM £95 
BSTMS— Utility to link a micro to a mini 


or maintrame £95 
CP/M USER LIBRARY 
51 Volumes—Price per volume 
8" disc (one volume per disc) 25 
5" disc (one volume per 2 discs) £10 
Retailer Index £2 
and OEM $ 
pets CREATIVE COMPUTING 
available BASIC Games Volume 1 £14 
BASIC Games Volume 2 £14 
More BASIC Games Volume 1 £14 
More BASIC Games Volume 2 £14 
DIGITAL RESEARCH 
CBASIC v 2.08 £65 
MPM 1.1 £195 
MPM 2.0 £250 
CP/M86 £160 
CP/M 2.2 £95 
CP/NET £120 
siD £50 
ZSID £55 
MAC £60 
TEX £50 
DESPOOL £33 
PL/I £300 
BT-80 £140 
FOX & GELLER 
QUICKSCREEN £87 
INFORMATION UNLIMITED 
WHATSIT (Database Management 
System) £80 
KLH SYSTEMS 
Spooler tor CPM systems v3.0 £70 
MPILTD. 
FORTH £72 
PAYROLL £500 
SALES LEDGER £200 
PURCHASE LEDGER £200 
NOMINAL LEDGER £200 
INCOMPLETE RECORDS £1200 
MICRO-AP 
SELECTOR V £275 
MICROFOCUS 
Lait CIS COBOL version 4.4 £425 
descriptive FORMS 2¥11 £100 
Catalogue: 
available MICROLOGY 
£1— FTNUMB (FORTRAN-80 RENUMBER £50 
adeductable & REFORMATTER) 
t 
ag MICROPRO INC. 
WORD-MASTER 1.7A £75 
perenne TEX-WRITER 2.6 £37 


WORDSTAR 3.0 £250 
MAIL MERGE 3.0 (requires Wordstar) £75 
SPELLSTAR 1.0 (requires Wordstar) £125 
WORDSTAR TRAINING MANUAL 
WORDSTAR CUSTOMIZATION NOTES £50 


SUPER-SORT 1.6: Version 1 £125 
Version 2 £110 
DATASTAR 1.101 £175 


DATASTAR CUSTOMIZATION NOTES £50 
CALCSTAR £150 


Software Manual 
& Manual Only 


£6 


£11 


£15 
£20 
£30 
£27 
£20 
£14 
£14 


£14: 


£14 
£14 
£6 

£27 
£20 


£12 


£6 


£15 
£15 
£15 
£15 
£20 


£25 


£25 
£10 


£5 


£22 
£17 
£38 
£10 
£10 
£18 


£22 
£22 
£25 


INTERNATIONAL LTD. 


| MICRO COMPUTER PRODUCTS 


Sottware Manual 


Soft M I 

MICROSOFT INC. RIM Sate Cay SUPERSOFT INC. & Manual Only 
BASIC-80 5.21 £185 DIAGNOSTICS 1 £45 £9 
BASIC Compiter 5.3 £205 DIAGNOSTICS 2 £55 £9 
FORTRAN-S80 3.43 £260 TERM £72 £7 
COBOL-80 4.01 £380 
M/SORT 1.01 £75 TDL SOFTWARE 
EDIT-80 2.02 £65 . . 
MACRO-80 3.43 £105 (Technical Design Labs) 
MULISP 2.10 £105 BUSINESS BASIC £80 
MUMATH 2.10 £130 ZTEL (Text Editing Lang.) £35 

LINKER £35 
MICROTECH EXPORTS 
REFORMATTER TINY-C ASSOCIATES 
CPM IBM £98 £17 — Tiny-C language tor 8080, 8085, 280 
CPM DEC £98 £17 systems : £55 £39 
MT MICROSYSTEMS 
PASCAL MT+ 5.5 £150 £25 
PASCAL MT+ 5.5 with SPP £265 £50 
Ltbrary Sources £110 
Speed Programming Pkge. (Softbus) £125 £25 
OSBORNE & ASSOCIATES 
ACCOUNTS PAYABLE & 
ACCOUNTS RECEIVABLE £50 £15 
GENERAL LEDGER £50 £15 
ASSOCIATES (For Z80 only) 
PLINK—Disc to disc link loader £72 £15 
PASM—Macro Assembler £72 «£15 
PEDItT—Line editor with Macros £72 £15 DIGITAL RESEARCH 
BUG—Very powerful debug £72 «£15 
PDEVELOP Package with allthe above £193 £33 
PLINK—2 Overlay Link Loader £185 £15 

MAGIC CIRCLE SOFTWARE CPMSIM 
STRUCTURED SYSTEMS 
(All converted to UK Standard) MICROPRO 
INFOSTAR 

SALES LEDGER £350 £20 
PURCHASE LEDGER £350 £20 DATASTAR CUSTOMIZATION NOTES 
NOMINAL LEDGER £350 £20 
STOCK CONTROL £350 £20 
LETTERIGHT £95 £11 
ANALYST 
(File management Reporting System) £125 £11 
NAD (Name and Address selection 
system) £55 £11 
QSORT £55 £11 


ORDER INFORMATION 


When ordering CP/M software please specify the tormat you require. 


All software items are subject to VAT. Manuals, when purchased separately, 


are not subject to VAT. 


Please add £4.00 for postage, packing ard insurance on each item 
purchased. For overseas piease add £6.50 per item. 


Most software in this advertisement is avallable trom stock and a 72 hour 
return service is thereby offered on most prepaid orders. 


These details and prices are all current as of March 1982. Our prices retlect 
an exchange rate of U.S. $2.00 to £1.00. Should the exchange rate vary by 
more than 5 cents, a surcharge may be added or a discount given. 


MAIL ORDER 


TELEPHONE ORDER 


VISIT 


Send Cash, Cheque, Postal Order, IMO, Access or Barclaycard/Visa 
number to Microcomputer Products International Ltd., Room PC, 11 
Cambridge House, Cambridge Road, Barking, Essex iG11 8NT. 

Ail payments must be in Sterling and drawn against a U.K. bank. 


MEDIA AND 
FORMATS 


Altos 
APPLE CP/M-80 13 Sector 


APPLE CP/M-80 16 Sector 

Blackhawk Micropolis Mod {1 

California Computer Sys 8 in 

CDS Versatile 4 

Columbia Data Products 8 In 

COMART COMMUNICATOR 
CPS50 


COMART COMMUNICATOR 
CP100 

COMART COMMUNICATOR 
CP200 

COMART COMMUNICATOR 
CP500 

COMPAL-80 

CPT 8000 

Cromemco System 3 

Cromemco System 2 SD/SS 

Cromemco System 2 OD/SS 

CSSN Backup 

Datapoint 1550/2150 

Delta Systems 

Oynabyte DB8/4 ° 

Exldy Sorcerer - CP/M-80 


Exldy Sorcerer - Exidy CP/M-80 8" Al 
Exo Al 
Heath H8 - H47 Al 
Hewlett-Packard 125.8in Al 
{COM 3712 Al 
IMSAI VDP-80 Al 
industrial Microsystems 5000 RA 
Industrial Microsystems 8000 Al 
intel MDS SD Al 
intertec Superbrain SSOD RK 
Intertec Superbrain QD RS 
iSC Intercolor 8063/8360/8963 Al 
Micromation Al 
Micropolis Mod I! Q2 
Morrow Discus Al 
Mostek Al 


MULTI-TECH 1 

MULTI-TECH 2 

Nascom (Gemini Drives SSDD) 
Nascom (Gemini Drives DSSD) 
Nascom/Lucas 

NCR 8140/9010 

NNC-80 

NNC-80W 

North Star SD 

North Star DD 

North Star QD 

Nylac Micropotls Mod I 
Perlec PCC 2000 

RAIR BLACK BOX 

Research Machines 5.25in 
Research Machines 8in 


SD Systems 5.25in 

SD Systems 8in 

Spacebyte 

Tarbell 8in 

TEI Bin 

Televideo DD/DS 

Toshiba T200 

TRS-80 Modell - Shuffle- 
board Bin 

TRS-80 Modett tl 

Vector MZ 

Vector Systems 2800 

Vector System B 

Vector VIP 

XEROX 820 5.25in 

XEROX 820 Bin 


QUALITY PRODUCTS FROM THE HOME OF MICROCOMPUTER SOFTWARE NA 


GOOD REASONS 
TO RING O1- 591 6SII 


On, 
} wea 


At last the software famine is 
over. CPMSIM is a powerful 
simulator program for CDOS and 
CROMIX users. You can now 
savour the vast range of CP/M 
software that is available. This 
means you will no longer be 
starved of off-the-shelf software 
packages, you can indulge in the 
gourmet delight of your choice 
from our large range of CP/M 
programs. 


PAYROLL 


Comprehensive Master File 

Ail Employees details stored on disc 
Six Pay Rales. standard HELP? 
payments/deductions ~% a 
and pension scales ITS the 
Employee Details screened Payro// 


tor easy updating 


Leavers stored until Year End MONSTER, 


Manual Data Input for Payroll 
Applicable for hourly pald ey 
employees working overtime etc.: 
Screen displays n 
standard payments and 
deductions per 

employee 

Cursor addressing used to 
input hours worked = 
Variable payment input with fe 
description e.g. Sick © 20.00 
Manual overide for all [es 


h. ¢ 
é 

standards screened WO L é 
Automatic calculation of Tax and N.1. for all 
rates and levels 3 ES Pane 
Completed Payslip to NETT PAY screened for 
checking 
Tax Refunds flagged tor operators acceptance 
or overide 


Totals Updated only on acceplance of 
screened details 


MAIL 
ORDER 


TELE- 
PHONE 


CREDIT 


* VISIT « 


Exceptions Payroll 

Operated when paying weekly/salaried staft 
Input only tor employees with variances to standards 
Exceptions List printed for checking prior to payroll 
Automatic or Manual acceptance of paysiips 


now available in 
¢/ Apple 13 and 16 
Sector formats 


Print Routines 

Employees Master File Details 
Comprehensive Payslips 
Coinage Analysis by Department. Credit Transfers and Cheques - ' 


Summary of Totats and Cost Centre Analysis 

N.I. and Tax Payment Details 

P35 for Weekty Reconciliation ae 
Year End P60’s prepared automaticafly 


Pro-Forma for alt current employees 


Enquiries 
Welcome 


ROOM PC, 11 CAMBRIDGE HOUSE, CAMBRIDGE ROAD, BARKING, ESSEX,1IG118NT, ENGLAND 
Telephone: 01-5916511 Telex: 892395 @ Circle No. 105 


But the real beauty of the CompuStar is 
its “shared logic” design concept. Each 
user station contains its own distinct 
microprocessor and RAM. The result is 
lightning fast program execution. Even 
when all 16 users are on-line. Even when 
all are performing different tasks! A spe- 
Gial multiplexor circuit in the CompuStar 
ties all external users together to “share” 
the system's disk resources so that no 
single user ever need wait on another. An 
incredibly exciting concept! 

A remarkable breakthrough in price/performance, the CompuStar boasts nearly 1 
megabyte of on-line mini-disk storage (almost 2 megabytes on CompuStar II) and 
can be easily expanded to 20, 36 or 96 megabytes of hard-disk In just seconds. And 
since each user station can accommodate up to 64K or RAM, a total of over one 
million bytes can be incorporated into the system to tackle even your most difficult 
programming tasks. 


CompuStar user stations can be configured in a countless number of ways. A series 
of three intelligent-type terminals are offered. Each is a perfect cosmetic and 
electrical match to the system. The CompuStar 10 - a 32K programmable RAM- 
based terminal (expandable to 64K) is just right if your requirement is a data entry or 
inquiry/response application. And, if your terminal needs are more sophisticated, 
select either our CompuStar 20 or CompuStar 40 as user stations. Both units offer 
dual disk storage in addition to the disk system in the CompuStar. The Model 20 


hcg 


_ ; 


Our New CompuStarTM 10 Megabyte Disk Storage System (called a DSS) 
features an 8 inch Winchester drive packaged in an attractive, compact desktop 
enclosure. Complete with disk, controller and power supply. Just plug It into the 280 
adaptor of your SuperBrain and turn it on. It's so quiet, you'll hardly know it's there. 
But, you'll quickly be astounded with its awesome power and amazing speed. The 
secret behind our CompuStar DSS is its unique controller/muttiplexor. It allows 
many terminals to “share” the resources of a single disk. So, not only can you use 


features 32K of RAM (expandable to 64K) and 350K of disk storage. The Model 40 the DSS wen soe SuperBrain, you can configure muttiple user stations using our 


comes equipped with 64K of RAM and over 700K of disk storage. But, most new series of CompuStarTM terminals, called Video Processing Units of VPU'sTM. 
importantly, no matter what your investment in hardware, the possibility of 


obsolence or incompatibility is completely eliminated since user stations can be 
configured in any fashion you like - whenever you want. 


G.W. COMPUTERS LTD, 01-636 8210 01-631 4818 
*** THE NEW DBMS (DATABASE) *** 


DBMS2 is a record relational as well as a file relational database management too! that Is capable of being at different times, many different things. The one core program can be 
set up to perform tasks normally associated with the following list. 


Accounting Budgeting Cashflow 

Stock control Address mailing Letter writing 
Simulations Time recording Filing 

Calc-type predictions Hospital indexing Profit analysis 
Bureaux services ° General analysis Mathematics 
Answer what-if's Employees records Tabulate values 
Edit records 


Print reports Sort files 


Within hours perform all the above in French or German. 

The list Is as endless as that which meets the requirements of your own imagination. 

Within the appropriate frames of reference you could ask questions like the following: 

Find someone whose name begins with W, who is either in London or Birmingham, and available for work at a salary of less than 10,000.00; and Is under 40 years of age, not 
married, of credit worthiness grade 1, with a car, prepared to travel, and who likes horses, does not mind the hours he works, Is congenial and has good references. When you 
tind such persons produce a printed fist of them showing their names, telephone numbers, and what their salaries are as well as their salary if increased by 10% and show 


their availability for work. At the end of the list enumerate the total of such persons. 

Find all stock items that are codes micro-computers that are either in warehouse 1 or warehouse 2, where the quantity on hand !s more than SO units, the cost is less than 
1000.00, the selling price higher than 2000.00; that are notin cartons, bought from supplier 52, allocated more than 20, rated for tax at .15% and weigh less than SO Ibs. When 
you find such categories then print a report showing the description, cost price, quantity on hand, lead time for refills, what the selling price should be if raised by 12.3% as well 
as the profit in either percent or round figures of that projected selling price. 

Find all patients who suffered from cold, that are either girls or women younger than 23 years old, and who live in London at a socio-economic grade higher than 3; do not smoke; 
have more than 3 children, are currently at work and where treatment failed to effect a cure in under 6 days. When you find such persons then print a list showing their age, 
marital status, income, and frequency of illness in the past 2 years. 

Currently you can ask 5 types of questions 20 times for a single selection criterion, and then you can compute 10 mathematical relationships between the questions for the 
Individual as weil as for the total number of matches. In all some 60 bits of information relating to one record or a group or records on simply one permutation of the selection 
criterion, with a cross referencing facility as well. 

Every word in the system, as well as the file architectures, print masks, and field attributes, Is capable of alteration by you without programming expertise (but with some 
thought). 

ALL IN ONE PROGRAM FROM G.W. COMPUTERS. THE DBMS2 f1. 


G.W. COMPUTERS LTD, 01-636 8210 01-631 4818 


*** ALL YOU NEED FROM A COMPUTER SYSTEM *** 


DATABASE MANAGEMENT + WORD-PROCESSING + MODELLING + DIY INTERPRETER + SERVICE 


TWO TYPICAL PACKAGE DEALS NORMALLY NORMALLY 
01 — SUPERBRAIN 64K RAM 320 K 1950.00" 01 — SUPERBRAIN OR N/STAR QD 2395.00 
02 — EPSON MX80 FT (OR SIMILAR) 475.00 02 — NEC 5510 (OR SIMILAR) 1695.00. 
03 — CABLE 25.00 03 — CABLE ADAPTER 25.00 
04 — 12 MONTH WARRANTY 235.00 04 — 12 MONTH WARRANTY 410.00 
05 — DELIVERY IN U.K. 40.00 05 — DELIVERY IN U.K. 50.00 
06 — TRAINING SESSION 50.00 06 — TRAINING SESSION 50.00 
07 — CPM HANDBOOK 8.75 07 — CPM HANDBOOK 8.75 
08 — 50 BASIC EXERCISES 8.75 08 — 50 BASIS EXERCISES 8.75 
09 — BOX PAPER (2000 SHEETS) 20.00 09 — BOX PAPER (2000 SHEETS) 20.00 
10 — DBMS2 (DATABASE) 575.00 10 — DBMS2 (DATABASE) 575.00 
11 — MAGIC WAND 190.00 11 — MAGIC WAND 190.00 
12 — MBASIC-80 150.00 12 — MBASIC-80 150.00 
13 — SUPER CALC * 150.00 13 — SUPER CALC 150.00 
14 — 40 MEMOREX DISKETTES 114.00 14 — 25 DYSAN D/SIDE DISKETTES 150.00 
15 — DOS+ AND DIAGNOSTICS 125.00 15 — DOS+ AND DIAGNOSTICS 125.00 
16 — MSORT & DSORT 75.00 16 — MSORT & DSORT 75.00 
17 — RECOVER + AUTOLOAD 25.00 17 — RECOVER + AUTOLOAD 25.00 
18 — INSTANT BASIC 9.00 18 — INSTANT BASIC 9.00 
19 — 50 GAMES ON DISK 100.00 19 — 50°GAMES ON DISK 100.00 


Son INC VAT) 4325.50 oe VAT) paste 
OUR PRICE : 


UR PRICE 2995.00 pe 
(NOTE: ITEMS 1 AND 2 ARE MORE FLEXIBLE) 


EXTRA SPECIAL SUPERBRAIN PROGRAM MAIL ORDER OFFER OF THE 5 MAIN PROGRAMS. 
DBMS2 + SORTS + MAGIC WAND + MBASIC 80 + SUPER-CALC NORMALLY 1140 POUNDS 


OUR PRICE «222 « 2 595.00 sansa +VAT 


WARRANTY NOTE: WE HANDLE ALL REPAIRS OURSELVES. 

WARRANTY COVERS FREE REPLACEMENT EQUIPMENT IF DEFECTIVE IN FIRST THREE WEEKS. 

THEREAFTER UP TO 12 MONTHS THE COVER PROVIDES INSURANCE ON ALL SPARE PARTS AND LABOUR COSTS (EXCLUDING CARRIAGE). 
CALL OUT MAINTENANCE IS ALSO AVAILABLE AT 25.00 MINIMUM (LONDON) 50.00 MINIMUM ELSEWHERE IN U.K. PLUS MILEAGE. 


CALL ONLY BY APPOINTMENT AT 55 BEDFORD COURT MANSION, 
BEDFORD AVENUE, LONDON W.C.1. TELEX 892031 TWC G 
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SuperBrain users get exceptional performance for just a traction of what they'd 
expect to pay. Standard SuperBrain features include: two double density mini- 
floppies with 350K bytes of disk storage, 32K of ram memory (expandable to 64K) 
to handle even the most sophisticated programs, a CP/M® Disk Operating System 
with a high powered text editor, assembler, debugger and a disk formator. And, with 
SuperBraln's S-100 bus adaptor, you can add all the programming power you will 
ever need... almost any type of S-100 compatible bus accessory. 
SuperBrain's CP/M operating system boasts an overwhelming amount of available 
software in BASIC, FORTRAN, COBOL, and APL. Whatever your application 
General Ledger, Accounts Receivable, Payroll, inventory or Word Processing, 
SuperBrain is tops in its class. And the SuperBrain QD boasts the same powerful 
performance but also features a double-sided drive system to render more than 
700K bytes of disk storage and a full 64K of RAM. All standard! 

Whatever model you choose, you'll appreciate the careful attention given to every 
engineering detail. A full ACSII keyboard with numeric pad and user-programmable 
function keys. A non-glare, specially focused, 12-inch CRT for sharp images 
everywhere on the screen. Twin Z-80 microprocessors to ensure efficient data 
transfer to auxiliary peripheral devices. Duai universal RS-232 communications 


—= 


Integrated Desk Top Computer with 12 inch Bit-Mapped Graphics or Character 
Display, 64Kb RAM, 4 MHz Z80A,.® Two Quad Capacity Floppy Disk Drives. 
Selectric® Style 87 Key Keyboard, Business Graphics Software. 

The North Star ADVANTAGE TM {js an interactive integrated graphics computer 
supplying the single user with a balanced set of Business-Data, Word, or Scientific- 
Data processing capabilities along with both character and graphics output. 
ADVANTAGE is fully supported by North Star's wide range of System and 
Application Software. 

The ADVANTAGE contains a 4 MHz Z80A® CPU with 64Kb of 200 nsec Dynamic 
RAM (with parity) for program storage, a Separate 20Kb 200 nsec RAM to drive the 
bit-mapped display, a 2Kb bootstrap PROM and an auxiliary intel 8035 micro- 
processor to control the keyboard and floppy disks. The display can be operated as 
a 1920 (24 IInes by 80 characters) character display or as a bit-mapped display (240 
x 640 pixels), where each pixel is controlled by one bit in the 20Kb display RAM. The 
two integrated 5% inch floppy disks are double-sided, double-density providing 
storage of 360Kb per drive for a total of 720Kb. The n-key rollover Selectric style 
keyboard contains 49 standard typewriter keys, 9 symbo! or control keys, a 14 key 
nmumeric/cursor control pad and 15 user programmable function keys. 


ports for serial data transmission. And, a single board design to make servicing a 
snap! 


G.W. COMPUTERS LTD, 01-636 8210 01-631 4818 


7; ae GUS ee we 
(BUSINESS EFFICIENCY) 
WIDELY USED IN U.K./FRANCE/U.S.A. AND ENGLISH SPEAKING COUNTRIES FOR ITS OVERALL FLEXIBILITY AS A COMPLETE BUSINESS PACKAGE 


INCLUDES INVENTORY, DATABASE MANAGEMENT, INVOICING, MAILING ADDRESSES, STATEMENTS, SALES/PURCHASE LEDGER WITH OR WITHOUT AUTO 
STOCK UPDATE AND DOUBLE ENTRY JOURNALS INCLUDING NOMINAL LEDGER; PLUS A’C RECEIVABLE AND PAYABLE MAKING AUTO BANK ENTRIES. 


ADDRESS SECTION 10 = ORDER FILES 19 = NOMINAL ANALYSIS | 
STOCK CONTROL 11 = 30/60/90 DAY AGE ANALYSIS 20 = AGED DEBTOR ANALYSIS 
A/C RECEIVABLES 12 = ARITHMETIC SECTION 21 = DISK DIRECTORIES 
SALES LEDGER 13 = PRINT CUSTOMER STATEMENTS 22 = FILE MANAGEMENT 
A/C PAYABLES 14 = PRINT SUPPLIER STATEMENTS. 23 = SORTS 
PURCHASE LEDGERS 15 = PRINT AGENT STATEMENTS 24 = DISK SWAP/EXIT SYSTEM 
BANK UPDATE 16 = PRINT TAX STATEMENTS WHICH OPTION 
USER DATABASE AREA 17 = RUN SEPARATE PROGRAMS 

(LEVEL 8.00@875.00) 


aoa 
It 


ecoooocgo 
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INVOICE CREATION 18 = CHANGE VOCABULARY 


++++++++ SUPER — BUS ++++++++ A NEW HIGHER LEVEL OF THE ABOVE PACKAGE 
HAS BEEN REDUCED IN SIZE BY 50 PER CENT TO A SINGLE 15K BASIC PROGRAM, MAKING ALL FILE RETRIEVALS A MATTER OF NANOSECONDS. WORKS 
UNDER M/PM AND COMPUSTAR FOR COMMON DATA RETRIEVAL LEVEL 10.00...... **** 1475.00 **** 


DBMS (DATABASE) HAS 01=; 02=; 04=; 06=; 07=; 0B=; 17=; 18=; 21=; 24=. PRICE 475.00 


DATABASE FEATURES ARE: . ... FOR ANY SIZE RECORD UP TO TWENTY FOUR FIELDS FILE ARCHITECTURES CAN BE DESIGNED WITH COMPLETE FREEDOM 
OVER THE LINGUISTIC CONVENTIONS ASSIGNED TO EACH FIELD. THE FILE THEN CAN STORE 32000 RECORDS WHICH CAN BE SEARCHED BY THE RANDOM 
ACCESS NUMBER (RETRIEVED IN LESS THAN ONE SECOND) OR 'KEY' RANDOM ACCESS ON SPECIFIED FIELD OR SEQUENTIALLY COMPARING FOR LEFT 
FIELD PARTS, FIELD-INKEYS, OR PARTS OF RECORD, AND THEN CHANGED, PRINTED, DELETED. SKIPPED 


GRAMA (WINTER) LTD/G.W. COMPUTERS LTD. ARE THE PRODUCERS OF THiS PACKAGE WHICH IS UNEQUALLED FOR ITS LEVEL OF TOTAL INTEGRATION, 
LINGUISTIC FLEXIBILITY AND MAXIMISED DISK/MEMORY CONSERVATION. 
AUTHOR TONY WINTER (M.D.; B.A.LIT; B.A.HON.PHIL; AND LECTURER) 


G.W. COMPUTERS LTD, 01-636 8210 01-631 4818 


IMPORTANTIII. NO HARDWARE IS ANY VALUE WITHOUT THE SOFTWARE, AND OUR SOFTWARE IS UNEQUALLED. WE GIVE YOU A DISCOUNT TO SET YOU 
GOING. JUST DECIDE ON THE SYSTEM YOU INTEND PURCHASING, AND TAKE 10% OF ITS VALUE OFF THE PRICE YOU WOULD HAVE TO PAY FOR THE 
SOFTWARE. YOU COULD GET THE SOFTWARE FREE WITH THE HARDWARE IF YOU CHOOSE THE BEST SYSTEM WE SELL. ~ 


SUPERBRAIN CORVUS DSK NORTH STAR COMPUSTAR PRINTER PRINTER 
64K + 320 K DISK 1995.00 64K MDL 10 VPU 1695.00 OKI MICRO-82A 575.00 
64K + 700 K DISK 2495.00 64K MDL 15 PRNT 1595.00 OKI MICRO-83 795.00 
64K + 1.5 M DISK 2995.00 64K MDL 20 VPU 2495.00 OKI MICRO-83A 850.00 
64K + 6.3 M DISK 4595.00 64K MDL 30 VPU 2795.00 EPSON MX80FT 475.00 
N'STAR & GRAPHICS 2395.00 64K MDL 40 VPU 2995.00 EPSON MX100 575.00 
5.7 MG CORVUS DSK 2250.00 10 MEG INTERTEC 3250.00 TEXAS 810 1395.00 
10 MEG CORVUS DSK 3250.00 BUS VER 8.00 875.00 NEC 5510 1695.00 
20 MEG CORVUS DSK 4250.00 BUS MANUAL 25.00 NEC 5525 1895.00 
CORVUS MULTIPLEX 695.00 DBMS2 575.00 QUME 9/45 1695.00 
CORVUS MIRROR 695.00 N’STAR QD & CPM 2395.00 QUME 5/55 1950.00 
ADVANTAGE N/STAR 2395.00 OKI MICRO 80 295.00 DRE 8830 1675.00 


SYSTEM 1 2395.00 SYSTEM 2 4595.00 FORTRAN-80 200.00 
64K+750 K DISK 64K+5.6 MEGABYTE CORVUS PASCAL UCSD 475.00 
CRT AND GRAPHICS CP/M MICRO-WINCHESTER & CRT SUPER SORT 120.00 
IN 1'N/STAR’ UNIT IN 1 ‘SUPERBRAIN’ UNIT BASCOMPILER 190.00 

SYSTEM 3 2950.00 MAGIC CALC (CPM) 155.00 


IF YOU WISH TO MAKE THE WARRANTY TO 1 YEAR 
THEN ADD 5% OF HARDWARE COST. OTHERWISE 
NO MAINTENANCE SCHEDULE, SIMPLY ADD-HOC 
CHARGES AFTER WARRANTY EXPIRATION, SAME 
QUALITY SERVICE. (SITE MAINTENANCE ON 
APPLICATION). 
MAIL ADDRESS: G. W. COMPUTERS LTD, 55 
BEDFORD COURT MANSIONS, BEDFORD 
AVENUE, LONDON WC1. TELEX 892031 TWC G 
BOSTON OFFICE TELEX 94-0890. 


64K+1.5 MEG 

CRT AND TWIN 5” 

IN COMPUSTAR UNIT 
MBASIC 80 

CIS COBOL 

MAIL MERGE 
DATASTAR 

DBMS (DATABASE) 
DBMS (EXTENDED) 
MSORT & DSORT 


150.00 
420,00 

55.00 
190.00 
475.00 
575.00 

75.00 


BUS VER 8.00 975.00 
LETTERIGHT 100.00 
COBOL-80 320.00 
WORD-STAR 250.00 
CBASIC 75.00 
MAGIC WAND 190.00 
T/MAKER 150.00 
BUS VER 9.00 975.00 
UTILITIES 75.00 


DUE TO LONG TERM CONTRACTUAL COMMITMENTS, WE ARE ONLY GIVING RESTRICTED DEMONSTRATIONS BY APPOINTMENT AT ONE OF OUR LONDON 
OFFICES. WE EXPORT TO ALL COUNTRIES. . 

CONTACT TONY WINTER ON 01-636 8210 OR 01-631 4818 AND IF UNAVAILABLE THEN LEAVE A CALL-BACK MESSAGE (CLEARLY STATING YOUR TELEPHONE 
NUMBER AND NAME) ON THE 24 HOUR ANSWER-PHONE, WE CALL BACK ANYWHERE IN THE WORLD. 

pee title os ty ADORESS AND WE’LL MAIL YOU A STANDARD INFORMATION PACK.-MAIL ADDRESS: 55 BEDFORD COURT MANSIONS, BEDFORD 


CALL ONLY BY APPOINTMENT AT 55 BEDFORD COURT MANSIONS, 
BEDFORD AVENUE, LONDON W.C.1. TELEX 892031 TWC G 
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KD Interlink 


The INTERLINK by Karadawn 


64KRAM Z280-A PROCESSOR. 4MHz 

2.2 MEGABYTE DISK STORAGE TWIN 8” DRIVES 

SERIAL AND PARALLEL PORTS ACCEPTS MOST TERMINALS 
ADDS VIEWPOINT V.D.U. STANDARD CP/M 2.2 INCLUDED 
EXPANDABLE TO 4 DRIVES (5.25'/8"") HARD DISK OPTION 

HIGHLY RELIABLE EASY SERVICING 


For the first time a computer that can be supplied in any configuration you require. Standard system 
in two 8” slimline drives. Mixed 5.25” and 8” available. Add on further drives when you need them. 
Ideal for business systems, massive amount of CP/M software available. Telecommunications 
software for mainframe link-ups. Excellent for word processing, just add a daisy wheel printer. 
Great for software houses as development systems. Only three main component parts for ease of 
servicing and high reliability. Outperforms the competition. Supports MBASIC, COBOL, PASCAL, 
C, FORTRAN, WORDSTAR, SUPERCLAC, DBASE II, many more. 


Price including CP/M 2.2 £3,500* plus VAT 


For demonstration 
telephone Warrington 572668/573212 
or write 


KARADAWN LTD., UNIT 2, FORREST WAY, GATEWARTH INDUSTRIAL ESTATE, 
GREAT SANKEY, WARRINGTON, CHESHIRE 


“Printer not included in price 
CP/M is a trademark of Digital Research Corp. 
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> Interbus 


The INTERBUS by Karadawn 


64K RAM EXPANDABLE UP TO 256K Z80-A PROCESSOR 

2 MEGABYTE DISK STORAGE TWIN 8” DRIVES 

SERIAL AND PARALLEL PORTS ACCEPTS MOST TERMINALS 
ADDS VIEWPOINT V.D.U. AS STANDARD CP/M 2.2 INC. IN PRICE 
EXPANDABLE TO 4 DRIVES HARD DISK OPTION 


HIGHLY RELIABLE S-1000 SYSTEM DESIGN FOR EASY SERVICING 


All the above plus MULTI TASKING, MULTI USER OPTION 

Up to 16 users can be accommodated via the addition of a single board for each user incorporating a standard 
64K RAM expandable up to 128K per user. Each user has a terminal and printer if required. Software is a 
CP/M 2.2+ MP/M+CP/NET with file record lockout. In short, just what you have been waiting for. 

All too often, a small business will make a major investment in a computer system only to find out, a year or 
so later, that they have outgrown it. The computer can't keep up with the need for more workstations, 
additional printers, job functions, and your investment is jeopardised. Now the INTERBUS can solve this 
problem. By the addition of an extra board into the computer and a plug in matching terminal your computer 
can grow with you. The cost of all this excellence? A mere £2,000 per additional 64K unit, and up to 
128K can be configured. All the usual CP/M software ts available or KARADAWN will provide you with a 
custom-written software package that will meet all your needs. 


IF YOUR COMPANY IS GROWING THEN GROW WITH INTERBUS 
The price of a64K system with one terminal is £3,750 plus VAT 


For further details or a demonstration, your place or ours, telephone WARRINGTON 572668 


KARADAWN LTD., UNIT 2, FORREST WAY, GATEWARTH INDUSTRIAL ESTATE, 
WARRINGTON, CHESHIRE 


“Printer not included in price 
CP/M isa trademark of Digital Research Corp. 
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COMPUTECH for @oppic 


Authorised dealer, service centre and 
system consultancy 


SUCCESS BREEDS SUCCESS! 


As authorised dealer and service centre for Apple computers we have acquired extensive experience 
of users’ needs and the most cost effective means of satisfying them from the considerable resources 
of this popular and reliable machine. Over 1,000 of our financial accounting packages have been 
installed. In the process we have have detected areas of special need and opportunities for enhancing 
these resources. Our own manufactured hardware and system software have been produced to meet 
these requirements. As a result we have compatible products for all configurations of Apple || and 
ITT 2020 installations - and the new Apple /// ! 


Apple /// now on demonstration - systems from £1,645 
Pro-File 5 MB mass storage for Apple /// £2,256 
Computech mass storage for Apple II and Apple ///, up to 12 MB, from £1,950 


COMPUTECH SOFTWARE AND HARDWARE INCLUDES: 


Payroll for 350 employees, 100 departments, all pay periods, printed payslips, approved year end 
documents, very quick and easy to use, £375. Sales, Purchases and General Ledgers £295 each, 
detailed statements. Job Costing and Group Consolidation are amongst many and various applications 
of the General Ledger package, which supports values to totals of one thousand million accurate to a 
penny! Our Utilities Disk available like other packages in 13 sector or 16 sector format, is widely used for 
reliable, error checking, copying, including single drive, and the renowned DPATCH program beloved of 
programmers for £20. We have developed a Terminal Utilities package which enables Apple to Apple 
and Apple to mainframe communications with local processing and storage as well as Apple to host 
communications from the amazingly low price of £130. Our Graphics Utilities program for use with the 
Microline and Epson families of printers enable the plain paper production on low cost printers of high 
resolution screen pictures, graphs etc. - free with Microlines or £30 separately. Keyboard Driver enables 
the use of our Lower Case adaptor with BASIC programs and Applewriter Patches supplied .FREE 
with our character generator package (total cost £50) is separately available on disk with documents for 
£10. At the same price CAI (convert Apple pictures for ITT) makes binary high resolution picture files 
display properly on the ITT 2020. We sell the famous Visicale for‘£111 and have delivered systems using 
it to do amazing things like production control, shipping accounts and stocks and shares valuations! The 
versatile Applewriter word-processing package at only £39, especially employed with our Lower Case 
Character Generator is widely used by people who cannot type to produce word-perfect copy! Experience 
with Apple systems has led to the design and manufacture of compatible products with enhanced features 
at very favourable prices to satisfy users’ needs. These include the Diplomat Serial Interface which Fas 
handshaking capability and switchable options (£80), the Diplomat Parallel Interface which enables the 
direct use of text and graphics with the Microline and Epson printers and is a complete ‘plug in and go’ 
item with gold-plated edge-connector at £80 and has optional direct connection for Centronics 730/737 
printers. Our new Diplomat Communications Card at £95 is a sophisticated peripheral especially suitable 
for Apple to mainframe communications at high speeds in full duplex mode with switch selectable bit 
rates and other options. The Lower Case adaptor is available for Apples (revision 7 and earlier) as well as 
ITT 2020, complete with diskette software for £50. It offers true descenders on screen and the £ sign. We 
also have an Optional Character Generator for the ever popular Microline M80 at £15. This provides 
£ sign and improved digits and lower case characters with USASCII special symbols. Our price for the 
Microline M80, with graphics, 40, 80 and 132 characters per line, friction, sprocket and teleprinter feed, 
is only £295, amazing for this small, quiet reliable ‘look alike’ printer. Tractor option is £40 and Serial 
Adaptor £80. The Microline M82, bidirectional printer with both parallel and serial input is only £3485, it 
can have an optional 2K buffer, while the Microline M83 full width adjustable tractor 120 cps printer with 
similar specification is only £595. Then for all computer users there is the unique Micromux which from 
£800 provides up to 16 ports for simultaneous independent serial asynchronous communications! Telephone 
for data sheets or to arrange a demonstration or for the address of our nearest dealer. Please hurry - the 
demand for our products has been such that some have been temporarily out of stock. We offer the 
effective low cost solutions you need. Prices exclude V.A.T., carriage and packing. 


COMPUTECH SYSTEMS 


168. Finchley Road, London NW3 GHP. Tel: 01-794 0202 


AGE NTS THROUGHOUT THE UK ANDI OVE RSE AS 
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We opened our doors with two basic 
goals: 


To distribute as many printers and 
VDU’s to as many dealers as possible 
and to make money doing so. 


Our success on both counts is the result 
of hard work, a positive business attitude 
and a recognition that you, as a retailer 
have a right to be treated fairly and 
honestly by your distributor. 


WE’RE 1-UP FOR THREE 
GOOD REASONS: 


1. We always offer a wide 
selection of the latest and 
best peripheral hardware 
available anywhere. (Why 
should you have to hunt for 
what you need?). 


2. Our dealer discounts start at 
a quantity of 1. (Remember 
all those times you just 
wanted one or two to see 
how they’‘d sell?). 


3. We don’t play the back order 
game.(if we can’t ship your 
order we'll let you know, 
instead of hanging you out 
to dry). 

If there’s anything else we can 

do for you, just let us know. 

Because we’re 1-Up and we 

intend to stay that way. 


3 & 4 DAWES COURT, ESHER, SURREY. 


Tel: ESHER (0372) 66397/8/9 or 62071 
(from 01 nos. dial 78-66397/8/9 or 78-62071 


IMPORTERS, DISTRIBUTORS & WHOLESALERS OF QUALITY COMPUTER PRODUCTS 
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Remember Pearl? 


THE BEGINNING OF A NEW ERA IN MICROCOMPUTER 
PROGRAMMING 


PEARL ushered in the era where programmers could free themselves from boring, 
routine and repetitive tasks. Because PEARL handles 60-70% of programming details, 
which permits programmers to spend their time more creatively, and more 
productively. 

But that was two years ago. 

Today, there’s Personal PEARL — to be introduced at the Computer Fair. And it 
goes a giant step further. Personal PEARL makes the capabilities of the computer 
available to virtually anyone. 

For its £180 price, even people without technical backgrounds can use it to visually 


create their own applications and reports on any computer. 


So the ad you’re reading now is announcing an even more important breakthrough 
in computer and personal productivity. 

Just think about the possibilities. Then contact our Personal PEARL Product 
Manager. PEARL Software Tel: (0202) 741275. 


CPU International is the former name of Relational Systems International. PEARL (Producing Error-Free Automatic Rapid Logic) 


WITH INTERNATIONAL ACCLAIM 
PEARL™ 


Paved the way with Program Generators 
Now once again Pearl Leads with 


PERSONAL 
PEARL™ 


The Evolution in Software 1990’s in 1982 


lt does what others are claiming 
TM. RELATIONAL SYSTEMS INTERNATIONAL SALEM, OREGON 


To: PEARL INTERNATIONAL (UK) LTD, P.O. BOX 34, POOLE, DORSET BH14 8AR 
Please send me details of PERSONAL PEARL. 


Type of Equipment 


Disc Size and Format 
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Personal PEARL 


purpose 


To provide a natural, easy way for people to create custom application programs through an English 


language interaction with a personal computer. 


Description 


Personal PEARL is the natural, human way to create new computer solutions. Computers are designed 
to solve general problems at incredible speeds. Application programs are required to operate the 


computer in order to quickly solve specific human problems. Personal PEARL unlocks the power of the 


computer so you can resolve your unique business problems. 
Personal PEARL asks you for examples of the results you require from the computer. Personal 


Programmer then produces the application program. Personal PEARL is for the individual who requires 


custom computer solutions without the cost and time delay of hiring a programmer. 

With Personal PEARL you can create a library of personal programs, each tailored to your individual 
requirements. Accounting, mailing lists, data files, data management calculations and reporting. 
Personal PEARL builds the program library of your choice, for one price. 

Why buy several programs designed for the average computer use? Buy Personal PEARL to create an 
entire library of the highest quality programs designed by you, for your Personal PEARL leads you 
through the program design. Your answers are used by Personal PEARL to create the new program. 


Highlights 

@ Interactive English program development. 
Menu-oriented application description speeds 
development via formated screens, input error 
checking. 

@® Built in HELP facility. © , 

@ Display handling is defined by using Personal 
PEARL convenient full-screen facilities to simply 
type in the display screens exactly the way they are 
to appear in the new program. 


@ Report handling is defined in the same way; by 
simply formatting the display screen to show the 
_layout of the reports required by the new program. 

@ The application program display screens or reports 
may be modified at any time, or new displays or 
reports may be added. 

@ Calculation edit: arithmetic operations, editing, 
translation, table look up, and data validation are 
included. 

@ Data routine: display-to-display, display-to-printer, 
and display-to-file facilities are provided. 

@ Files may be quickly and easily sorted, printed, 
searched for selected records, reorganised or 
analysed. 


@ Display screens, files or reports may be modified to 
reflect changing program requirements. 


@ Display screens may be custom designed in any 
form. 


@ Reports may be custom designed in any form. 
Several report formats may be stored for later use. 


DEARL 
SOFTWARE 


Poole, Dorset,.BH14 8AR, England. 
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@ Data may be sent to SuperCalc* or Multiplan* for 
forecasting. 

@ No limitation on number of application programs 
(one file per application). 

@ Maximum file sizes determined only by the 
maximum capacity of the disk storage medium on 
the computer. 

@ Records may be up to several thousand characters 
long, if needed. 

@ The number of records that may be stored in a file 
is determined by the total file size. Records are 
variable fength with record packing, eliminating the 
wasted space incurred by fixed length schemes. 

@ Data base support is provided by an independent 
data base manager. 

@ File support is provided through indexing and 
sequential data access. 

@ Security and Integrity of Data: 

— Data input can be validated against previously 
defined edit criteria before changes are made to 
data files. 


— Edit criteria can be modified dynamically. 
@ Automatic Screen Entry Message: 


— Users of Personal PEARL can establish messages 
to the program operator in order to direct correct 


data entry. 
@ Data File Independence: 


— The descriptions of data files are maintained in 
an independent description file — the dictionary. 


@ Multiple Program !ntegration 


— Several generic programs such as word 
processing and spread sheet analysis may be 
integrated through Personal PEARL. 


Prerequisite Products 


@ CP/M Operating System 
48K RAM Microcomputer 
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VITHOCONMCEN 


Comcen Microcomputers Ltd. are the 
manufacturing division of the first U.K. 
Computer Centre. Comcen are leaders it 
$100 Technology products. 


= — o> 5 = =. ae ee 
Comcen OEM4 multi-user COMCEN: 
Both the single user and multi-user versions of ps 
these 20 megabyte winchester systems have been in oa 
production for more than a year and are now installed ] 
in some very prestigious applications. A highly "Ts 


developed bank switching version with MP/M is used 
for the 4 user EDITH (Electronic Display of 
Information on Tourism and Holidays) system of 
Swansea City Council. 

CP/NET, MP/M 2.1, MP/NET extensions to the 
system are available. Mainframe asynchronous and 
synchronous protocols (e.g. ICL CO2 and RJE 
emulators) are available. 


5 MEGABYTE FIXED 
1 FLOPPY DISK 
MP/M, FOUR USERS 
SERIAL OR PARALLEL 


PRINTER OUTPUT £2950 


£5960 
GROW WITH COMCEN GROW WITH COMCEN 


EE 
GROW WITH COMCEN MINI BOX 


5S MEGABYTE 
WINCHESTER 
2 MEGABYTE FLOPPY 
CP/86 OPERATING SYSTEM 
16 BIT MICROPROCESSOR 
128K BYTES RAM 
SINGLE USER 


£5960 


5 MEGABYTE FIXED 
1 FLOPPY DISK 
CP/M, SERIAL, PARALLEL 
SINGLE USER 


TWIN 1 MEG 
FLOPPY DISK 
CP/M, SERIAL, PARALLEL 
1 USER 


GROW WITH COMCEN 


10 MEGABYTES WINCHESTER 
34 MEGABYTE FLOPPY DISK 
MP/86 MULTI USER SYSTEM GROW FROM: 
512K RAM, 16 BIT MICRO 8 TO 16 BIT MICROS Dealer 
FOUR USERS 1 TO 4 USERS 


Enquiries 
1 TO 100 MEGABYTE DISKS : 
£7960 64 TO 1024K RAM Invited 
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GROW WITH 


S100 
HALF MEGABYTE RAM 
£850 assombied and tested 


24 bit addressing: 250 n.s. access 


8 or 16 bit operation 

IEEE 696 spec. £345 (64K pop.) 
Tested with Z80, 8085 and 8088 

Dealer and OEM volume discounts available 


COMCEN are EUROPEAN DISTRIBUTORS for: 


( ompu Pro' atin GOoeoUL Ask for dealer price list 


DISK 1 — High Performance DMA Floppy Disk Controller. 

SYSTEM SUPPORT 1 — Battery clock/calendar; dual interrupt controllers; power fail interrupt; 
RS-232 port. 

CPU Z Z80 — 4 or 6 MHz. 

CPU 8085/8088 — Dual Processor Executes 8 and 16 software 5 or 8 MHz. 

HIGH SPEED STATIC MEMORY — 

RAM 20 - Extended addressing or bank select. RAM 20-8K. 

RAM 17 - Ultra low power (1.6 Watts typical for 64K) RAM 17 (8 MHz operation). 

RAM 16 - 64K x 8 or 32K x 16 (8 MHz operation). 

RAM 21 - 128K x 8 or 64K x 16. 

INTERFACERS — 

Interfacer 1 - Two RS-232C ports. Full handshake and selectable Baud rates. 

Interfacer 2 - Three full duplex parallel ports plus one serial port. 

Interfacer 3-5 - 2 sync/async. 3 async. RS-232C ports. 

Interfacer 3-8 - 2 sync/async. 6 asyne. RS-232C ports with full handshake software programmable 
Baud rates. 


COMCEN are EUROPEAN DISTRIBUTORS for: 


SBC 100/200 single board Z80, serial, parallel, IK RAM, 4 EPROM 
Expandoram I/II 64K dynamic RAM. 

= kits Versafloppy I/II soft sectored 51/4” or 8" controllers. 

VDB 8024 : Prom 100 : MPC4 : Starter kit. 


COMCEN are EUROPEAN DISTRIBUTORS for: 


Sei fr A Tarbell Single density disk controller 
fe HOnics Tarbell Double density DMA disk controller. 


COMCEN also stock: 


Shp =) 


SSM  CB2 Z80 IEEE with EPROM. Check COMCEN pricing on: Boxed 514” 
VB3 Memory mapped programmable video. drives from £199. Boxed 8” drives 
104 2 serial/2 parallel. from £499. 
PB1 2708/2716 programmer and Discounted 514” and 8” drives. 
4 EPROM sockets. Apple at cash and carry prices. 


We have moved to larger premises again. Note our new address and telephone numbers. 


45/46 WYCHTREE ST., Price list/catalogue: 0792 798337 (24 hours) 
MORRISTON, SWANSEA SA6 8EX Sales enquiries: 0792 796000 (day) 
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Free Printer 


SPECIAL MAIL ORDER OFFER 


EPSON MX 80T printer {RRP £360) or OKI Microline 80 included *FREE* 
when you buy the Sea) eee System: 

APPLE li EUROPLUS 4: 

DISK DRIVE WITH CONTROLLER Be 

DISK DRIVE WITHOUT CONTROLLER 

12” GREEN MONITOR anc QUALITY) & CABLE 

PRINTER INTERFACE C. 

LIBRARY CASE OF (10) ie s/s d/d DISKS 

EPSON MX 80T or OKI MICROLINE 80 


TOTAL (excluding VAT): £1,799 


* NO HIDDEN EXTRAS — FREE DELIVERY mainland UK. 

* INCLUDES 1 YEAR WARRANTY PARTS & LABOUR 
if you prefer an alternative printer or any variation on above system, 
please contact us for an unbeatable offer. 


BUSINESS APPLICATION SOFTWARE 
VISICALG a3’ a : 


IDEX 
VISITREND/VISIPLOT 
VISITERM 

VISIPLOT 


VISIFILE NEW. DATABASE 

OM PERSONAL SOFT" 
Fhe Management on the ie cl only £150. includes record filing, 
searching, sorting, prints reports and mailing labels. Fast, simpie, 
automatic — numerous applications. 


MAGIC WINDOW ‘ape Processing System 
extra requirements 

MAGIC MAILER (combines with oo 
High Tech INFORMATION MASTER 
Stoneware DB MASTER 
BRAIN SURGEON fault eB apestc disk 
DISK RECOVERY PROGRAM 

PROGRAM LINE EDITOR programming ald 


BUSINESS SYSTEMS AND SERVICES 


ae PT ESABrEO PASCAL ACCOUNTING PACKAGES BY 
Sales, Purchase and Nominal Ledgers 

Invoicing, Stock Control & Payroll. 

TIME COST LEDGER SYSTEM — time recording system written by 
ourselves for an accountancy practice in Manchester. (Dealer enquiries 
welcome.) 

Systems installed by trained engineers. On-site training available for your 
Staff. Maintenance contracts available on-site 


INTERFACE CARDS 


VIDEX 80 COLUMN CARO 
16K RAM CARO . 

APPLE VANGUAGE CAR 

MOUNTAIN CPS MULTIFUNGTION CARO 

All-in-one bi-direction serial i/face parallel port, clock/calendar card £120 
Printer interface card & cable (Hi Res) £75 


PRINTERS 


Epson MX80F/T New Type 2 (Hi Res Graphics) 

Epson MX100 (Hi Res Graphics) 

Epson MX82 (Hi Res Graphics) 

Other EPSON & OKI Printers write or call for best prices. 
ONE YEAR WARRANTY ON EPSON PRINTERS 


Add 15% VAT — Post & packing FREE mainland UK. Overseas 
orders welcome, Write or phone for details 


pple computer 


SALES AND SERVICE 


Apple approved Level 1 Service Centre 1 year warranty on Apple products 
and Epson printers. 


MICRO COMPUTER 
CONSULTANTS LTD. 


ASCOTT HOUSE, 227 ELLIOTT ST., 
TYLDESLEY, GREATER MANCHESTER 


Tel: Atherton (0942) 892818, (0942) 876141 
Evening, Weekend Tel: 061-707 2689 


NAL 
_CC_ 
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TEXAS INSTRUMENTS 
HOME COMPUTER STOCKISTS 


ABERDEEN Dixons ALTRINCHAM Boots ASHFORD 
Rumbelows BARNET Rumbelows BASILDON Rumbelows 
BASINGSTOKE Boots BATH Wildings, Boots BEDFORD Carlow 
Radio, Rumbelows, Boots, Comserve BILLERICAY Rumbelows 
BIRKENHEAD Dixons BIRMINGHAM Dixons, Hewards Home 
Stores, Boots BLACKPOOL Boots BLETCHLEY Rumbelows 
BOLTON Wildings BOREHAMWOOD Rumbelows BRADFORD 
Ackroyd Typewriters BRAINTREE Rumbelows BRENTWOOD 
Rumbelows BRIGHTON Gamer, Boots BRISTOL Dixons, Wildings 
BROMLEY Rumbelows, Boots, Wildings BROMYARD Acoutape 
Sound CAMBRIDGE Rumbelows, Dixons, Wildings, Heffers 
CANTERBURY Rumbelows, Dixons CARDIFF Boots, Dixons, 
Computer Business Systems CARLISLE Dixons CHELMSFORD 
Dixons, Rumbelows CHESTER Boots CHINGFORD Rumbelows 
COLCHESTER Wildings, Rumbelows CORBY Computer 
Supermarket CROYDON Wildings, Boots, Dixons, Ailders 
DARTFORD Rumbelows DERBY Datron Microcentre, Boots 
DORRIDGE Taylor Wilson DUNSTABLE Rumbelows 
EASTBOURNE Rumbelows EDINBURGH Robox, Esco, Texas 
Instruments, Dixons, B.E.M. ENFIELD Rumbelows EXETER 
Peter Scott, Boots, Dixons GLASGOW Boots, Esco, Robox, 
Dixons GLOUCESTER Wildings GRAVESEND Wildings 

GT. YARMOUTH Rumbelows HANLEY Boots HARLOW 
Rumbelows HATFIELD Rumbelows HEMEL HEMPSTEAD 
Rumbelows, Dixons HIGH WYCOMBE Wildings HITCHIN 
Rumbelows HODDESDON Rumbelows HULL Radius 
Computers, Boots, Dixons, Peter Tutty ILFORD Boots IPSWICH 
Wildings, Rumbelows KINGSTON Wildings, Dixons LEEDS 
Wildings, Dixons, Boots LEICESTER Dixons, Boots LEIGHTON 
BUZZARD Computopia LETCHWORTH Rumbelows LINCOLN 
Dixons LIVERPOOL Dixons, B.E.C. Computerworld 

LONDON: Balham Argos Bow Rumbelows Brent Cross 
Dixons, Boots Camden Town Rumbelows City Road Sumlock 
Bondain Clerkenwell Star Business Machines Curtain Road 
Eurocalc Ealing Adda Computers EC1 Argos Edmonton 
Rumbelows Finchley Road Star Business Machines Goodge 
Street Star Business Machines Hackney Rumbelows 
Hammersmith Dixons Holborn Wildings, Dixons Hornchurch 
Wildings Hounslow Boots Knightsbridge Video Palace, Harrods 
Marble Arch Star Business Machines Moorfield Dixons 
Moorgate Star Business Machines New Bond Street Dixons 
NW1 Mountaindene Oxford Street Selfridges, H.M.V. Dixons 
Regent Street Star Business Machines Tottenham Court 
Road Landau, Eurocalc Victoria Street Army & Navy 

Wood Green Boots, Rumbelows Woolwich Wildings Loughton 
Rumbelows LUTON Dixons, Rumbelows, Wildings MAIDSTONE 
Dixons, Boots, Rumbelows, Wildings MALDON Rumbelows 
MANCHESTER Orbit, Wildings, Boots, Dixons 
MIDDLESBROUGH Boots, Dixons MILTON KEYNES 
Rumbelows, Dixons NEWBURY Dixons NEWCASTLE Boots, 
Dixons NORTHAMPTON Dixons NORWICH Dixons, Rumbelows 
NOTTINGHAM Bestmoor, Dixons, Boots ORPINGTON 
Rumbelows OXFORD Science Studio PETERBOROUGH Boots 
PLYMOUTH J.A.D., Dixons PORTSMOUTH Boots, Dixons 
POTTERS BAR Rumbelows PRESTON Dixons RAMSGATE 
Dixons RAYLEIGH Rumblelows READING Dixons ROMFORD 
Wildings, Rumbelows, Dixons RUSHDEN Computer Contact 
SANDY Electron Systems SHEFFIELD Datron Micraocentre, 
Dixons SITTINGBOURNE Rumbelows SLOUGH Boots, Wildings, 
Texas Instruments SOUTHAMPTON Dixons, The Maths Box 
SOUTHEND Rumbelows, Wildings, Dixons ST. ALBANS 
Rumbelows STEVENAGE Dixons, Rumbelows STRATFORD 
Rumbelows SUDBURY Rumbelows SUTTON Wildings 
SWANSEA Dixons SWINDON Wildings TONBRIDGE 
Rumbelows WALTHAM CROSS Rumbelows, Wildings 
WALTHAMSTOW Rumbelows, Wildings WARE Rumbelows 
WARRINGTON Boots WATFORD Computer Plus, Wildings, 
Computer Centre, WELWYN GARDEN CITY Rumbelows 
WETHERBY Bits & Pieces WIMBLEDON Wildings 
WOLVERHAMPTON Dixons WOODFORD Rumbelows 
WOOLWICH Rumbelows 
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TEXAS INSTRUMENTS 


With the Home Computer from Texas Instruments, 
you can converse in the five major languages: 
BASIC, PASCAL, TI-LOGO, ASSEMBLER 

and it speaks English! 


When you compare the TI-99/4A Home 


~ Computer to its competition, you'll find it is a 
truly remarkable machine. For a start, it enables 
you to use the most important programming 
languages. Something that is difficult to find on 
other comparable computers. What’s more, it 
has a large 16 K Byte RAM memory capacity, 
expandable to 48 K Byte. With the addition of 
certain peripherals and a Sojid State Software” 
Module a total combined RAM/ROM capacity 

, 4 of 110 K Bytes is available. The T1-99/4A Home 
. y Computer plugs into an ordinary TV set and 
; ; can be expanded into a complete computing 
y. system with the addition of peripherals such as 
_—_ 7 


two ordinary domestic cassette recorders, remote 
control units, disk memory drives, speech 
synthesiser, and thermal printer. Via an RS 232 
interface option, other peripherals such as 
communication modems, impact printers and 


mm 


Skul 
: ——4 
| 


plotters can be attached. With it’s high resolu- 
tion graphics with 32 characters over 24 lines in 
16 colours (256x192 dots), three tones in five 
octaves plus noise, and BASIC as standard 
equipment and options such as other program- 
ming languages- UCSD-PASCAL, TI-LOGO 
and ASSEMBLER ~and speech synthesis, you'll 
find that the T1-99/4A Home Computer more 
than compares with competition. Especially 
when the starting price is £340 or less. When 
you want to solve problems there are over 600 
software programs available worldwide - 


‘ including more than 40 on easy-to-use Solid 
— : State Software® Modules. 
After all, from the inventors of the micro- 
processor, integrated circuit and microcomputer, 
it’s only natural to expect high technology at a 
realistic price. ° 
The T1-99/4A Home 
Computer: another way we're 7 
2 helping you do better. 
: Enjoy a new world of learning. 
i TEXAS INSTRUMENTS 


® Registered Trade Mark 


LIMITED 
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Srey 


Vic 20 Colour Computer £199.99* 


C2N Cassette Unit £44.95* 
4016 16K Computer £550 . 
4032 32K Computer £695 
2031 171K ae Drive Floppy Disk £395 
4040 343K Dual Drive Floppy Disk £695 
4022 Tractor Feed Printer £395 
8032 32K Computer £895 
8096 96K Computer £1195 


8050 950K Dual Drive Floppy Disk £895 
8023 Tractor Feed Printer £895 
8422 22 Megabyte Winchester Disk £3495 
9000 SuperPet 134K 

Multilanguage Computer £1495 


*Price inclusive of VAT. Ail other prices VAT extra. 
All prices are correct at time of going to press. 


At Commodore | 
we leave you no choice 


Send to: Commodore Information Centre, 675 Ajax Avenue, Slough, Berks., Tel. Slough 79292. 
I'd like to know more about how Commodore can help me make the right choice. 
Nami se Ss ae \. 
Miue@iinshe i J aS oo) rr eee | 
Address. 
we ee eee ee 
| Z=commodore | 
Quite simply, you benefit from our experience _— 
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Commodore Official Dealer List 


London 

Adda W13 

01-579 5845 

Capital Computer Systems W1 
01-636 3863 

Logic Computer Systems SW1 
01-222 1122/5492 
Merchant Systems LtdEC4 
01-583 6774 

Micro Computation N14 
01-882 5104 
Microcomputer CentreSW14 
01-878 70447 

Sumiock Bondain LtdEC1 
01-250 0505 
informex-London LtdS€13 
01-318 4213/7 

CSS (Systems) LtdE8 
Ot-254 9293 

Meares Consultants Ltd NW3 
01-431 3410 

Data Base NW2 

01-450 1388 


Surrey & Middlesex 

Douglas Moore Ltd Kingston-U pon- Thames 
01-5492121 

Micro Facilities Ltd Hampton Hill 
01-979 4546/941 119 

PPM LtdWoking 

04867-80111 

Datalect Computers Ltd Croydon 
01-680 3581 

Datalect Computers Ltd Woking 
04862-25995 

Johnson Microcomputers Camberley 
0276-20446 

Wego Computers LtdCaterham 
0883-49235 

Cream Computer Shop Hariow 
01-863 0833 

Da Vinei Eompurer Shop Edgware 
01-952 052! 

L& J Computers Stanmore 
01-204 7525/206 0440 


Kent, Sussex & Hampshire 
Amplicon Micro Systems Brighton 
0273-562163/608331 
Business Electronics Southampton 
0703-738248 

HSV (Microcomputers) Ltd Hants 
0256-62444/0703-331422 
Milthouse Designs Ltd Aiton 
042-084517 

The Computer Room Tonbridge 
0732-355962 

Scan Computers Storrington 
09066-5432 


Essex 

DataviewColchester 
0206-865835 

CSSC Ltd Ilford 

01-554 3344 

DDM Brentwood 

0277-229379 

Stuart R Dean Ltd Southend-on-Sea 
0702-62707 


Berkshire, Buckinghamshire, Oxfordshire & Wittshire® 
Commonsense Business Systems Ltd High Wycombe 
0494-40116 

Orchard Computer Services Wallingtord 
0491-35529 

Wymark Micro-Computer Centre Salisbury 
04254-77012 

Aiphascan Ltd Banbury 

029575-8202 

JR Ward Computers Ltd Milton Keynes 
0908-562850 

The Computer Shop Oxtord 

0865-722872 

Kingsley Computers High Wycombe 

0494-449749 


Hertfordshire & Bedfordshire 

oe. Business Systems Ware 
20-68926 

Bromwall Data Services Old Hatfield 

0707 2-60980/63295 

Computer Plus Wattord 

0923-33927 

H8 Computers (Luton) Ltd Luton 

0582-454466 

Photo Acoustics Watford 

0923-40698/32006 

MMS Ltd Bedford 

0234-40601 

Brent Computer Systems Rickmansworth 

87-7 1306/7032 


East Midlands, South Humberside & Derbyshire 
Davidson Richards Ltd Derby 
0332-366803/4 

Roger Clark (Business Systerns) Ltd Leicester 
0533-20455, 

Arden Data Processing Leicester 
0533-22255 

Betos Systems Ltd Nottingham 
0602-48108 

Caddis Computer Systems Lid Hincktey 
0455-613544 

AJR Ltd Arnold Nottingham 

0602-206647 


fast Anglia, Lincolnshire & Northamptonshire 
Arden Data Processing Peterborough 
0733-47767 

H6 Computers Ltd Kettering 

0536-520910 

Sumiock Bondain Ltd Norwich 
0603-26259/614302 

Dataview Norwich 

0603-616221 


West Midlands, Staffordshire & Warwickshire 
Joseph Ware Associates Birmingham 
021-643 8033 

Camden Electronics Ltd Birmingham 
021-773 8240 

Micro Associates Birmingham 

021-328 4574 

Taylor Wilson Systems Dorridge, Solihull 
05645-6192 

Walters Computer Systems Ltd Stourbridge 
03843-70811 


CBS Consultants Ltd Birmingham 

021-772 8181 : 

Peach Data Services Burton-on-Trent 
0283-44968 

Computer Services Midlands Ltd Birmingham 
021-382 4171 

Business Equipment Rentals Ltd Rugby 
0788-65756 

Business Cros Rentals LtdCoventry 
0203-202: 


North Wales, Cheshire & Merseyside 
Rockliff Micro ComputersMolc 
0352-59629 

North Wales Computer Services Colwyn Bay 
0492-33151 

Office & Business Equipment (Chester) Ltd Queensterry 
0244-816803 

Catlands Information Systems Wilmslow 
0625-527166 

Rockliff Micro Computers Liverpool 
051-521 5830 


Manchester 

Cytek (UK) Ltd Old Tratford 
061-872 4682 

Executive Reprographic Manchester 
061-228 1637 

Sumiock (Manchester) Lid Manchester 
061-834 4233 

D ae Salford 

061-834 63679 

Computastore Ltd Manchester 
061-832 4761 


Lancashire 

Preston Computer Centre Preston 
0772-57684 

Tharstern Ltd Burnley 
0282-813299 


Yorkshire & Humberside 

Ackroyd Typewriter Co Ltd Bradtord 
0274-31835 

Alcor Computer Systems Ltd Huddersfield 
0484-512352 

Deans Computer Services Leeds 
0532-452966 

Holbrook Business Systems Shettield 
0742-484466 

Holdene Ltd Leeds 

0532-459459 

Microware Computers Hull 
0482-562107 

Mitre Finch Fishergate 

0904-52995 

Yorkshire Electronics Morley 
0532-522181 

Computer Centre (Sheffield) Ltd Shettield 
0742-53519/588731 
Microprocessor Services Hull 
0482-23146 

Ram Computer Services Ltd Bradford 
0274-391166 


North East 
Currie & Maughan Gateshead 
0632-774540 

sons Instruments Houghton-Le-Spring 
0783-260452 
Intex Datalog Ltd Eaglescliffe 
0642-781193 
Key Computer Services Ltd Jesmond 
0632-815157 


Avon, Wales & West Country 

Catculator Services & Sales (Bristol) Ltd Bristol 
0272-779452/3 

Computer Supple (Swansea) Shetty 
0792-2900. 

McDowell Knaggs & Associates Worcester 
0905-28466 

Somerset Business Computers Taunton 
0823-52149 

Milequip Ltd Gloucester 
0452-411010 

Reeves Computers Ltd Carmarthen 
0267-32441/2 

Welsh Computer Centre Bridgend 
0656-2757 

Sigma Systems Ltd Cardiff 
0222-21515/34869 

Reeves Computers Newport 
0633-212331/2 

Computer Shack LtdCheitenham 
0242-584343 

Midland Micro Stourport-on-Severn 
02993-77098/6706 

Sumilock Tabdown Ltd Bristol 
0272-276685/6 

Radan Computational Ltd Bath 
0225-318483 


Devon & Comwall 

AC Systems Exeter 

0392-71718 

Devon Computers Paignton 

0803-526303 

Jeffrey Martin Computer Services LtdTruro 
0872-71626 

AC Systems Plymouth 

0752-26086 

JAD Integrated Services (Plymouth) Ltd Plymouth 
0752-662616/29038 


Scotland 

Ayrshire Oftice Services Ltd Kilmarnock 
0563-24265/20551 

Holdene Microsystems Ltd Edinburgh 
031-557 4060 

Robox Office Equipment Ltd Glasgow 
041-221 8413/4 

Gate Microsystems Ltd Dundee 
0382-28194 

Gate Microsystems Ltd Glasgow 
041-221 9372 

Mac Micro Lid Inverness 
0463-712774 


Eire & Norther Ireland 

Northern ireland Computer Centre Co. Down 
02317-65489 

Crowley Computers itd Dublin 2 

0001 -600681 


Isie of Man 


Resource Planning Ltd Douglas 
0624-4247/8 
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Universal 
Data 
Buffer 


Microprocessor based 6809 
4K or 8K Static RAM 
Full RS232c 
RTS and CTS 


Crystal controlled split 
Baud rates 


50-9600 switch selectable 
or 
8 Bit Parallel Input 
Centronic standard 
STROBE, ACK, BUSY 
CR/LF on CR 
or CR on CR 
2 Centronic 36 way 
connectors 


2 RS232c 25 way 
connectors 


Full 
Documentation 
and support 


Universal Printer Butter 
3D 
9°99 909 . Oral Deyn & Devctopenen 
ae 


ae a ed 


Serial IN Serial Out 


Independant IN/OUT 
Baud rate 


Serial IN - Parallel OUT 
Parallel IN - Serial OUT 
Data Format 
switch selectable 


All Operational Modes 
are switch selectable 
on front panel 
LED’s for System 
Operation status 


Digital Design and Development 
18/19 Warren Street - London W1P 5DB Tel: 01 387 7388 
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,OLUMBIA 


Acomplete range of 


microcomputers from 
320K-80M 


Single and multi-user upgradeable/expandable 
microcomputer systems from Columbia Data 
Systems offer the disk storage capacity that’s 
exactly right for you. Single user machines to 
take 514" or 8” floppy disks giving 320K- 
2.4M capacity and multi-user machines 
with up to 80M on hard disk. 

Up to 5 users can work 
simultaneously while sharing a single 
processing system. Ideal for word 
processing, general accounting or 
other special purpose business 


applications. 


Icarus handle the whole range of microcomputer systems produced by Columbia 


Data Systems of the U.S.A. This includes CP/M and MPIM single and multi-terminal 
units with hard and floppy disk storage capacities. It is adaptable to suit each and every micro-based 
application there is. So whenever you need a microcomputer, for whatever purpose, Columbia and Icarus have the answer. 


The Icarus dealernetwork 


ABRAXAS COMPUTER 
EMPLOYMENT, 357 Euston Road, 
LONDON NW] 3AL. 

Tel: 01 388 2061 


A.P. LTD, Maple House, Mortlake 
Crescent, CHESTER CH3 SUR. 
Tel: 0244 46024 


AMCO LTD, Playfair Road, LEEDS 
LS102GP. Tel: 0532 708321 


BASIC BUSINESS SYSTEMS, 
61 Loughborough Road, WEST 
BRIDGEFORD, Nottingham. 
Tel: 0602 819713 


BUSINESS INFORMATION 
SYSTEMS, 602 Triumph House, 
189 Regent Street, LONDON. 
Tet: 01 437 $069 


BORDER COMPUTING LTD, 
Dog Kennel Lane, BUCKNELL, 
Shropshire. Tel: 054 74 368 


CAMBRIDGE MICRO 
COMPUTERS, Cambridge Science 
Park, Milton Road, CAMBRIDGE 
Tel: 0223 314666 


COMMONSENSE COMPUTING 
LTD, P.O. Box 7, BIDEFORD, 
Devon. Tel: 02372 4795 


CONQUEST COMPUTER SALES 
LTD, 92 London Road, BENFLEET. 
Essex. Tel: 03745 5986] 


CULLOVILLE LTD, Thornfield, 
Woodhill Road, SANDON, 
Chelmsford, Essex. Tel: 024541 3919 


DATA PROFILE, Lawrence Road, 
Green Lane, HOUNSLOW, 
Middlesex. Tel: 01 446 1917 


DATA WARE, 48 Eajon Drive, 
KINGSTON, Surrey KT2 7QX 
Tel: 01 546 2984 


Icarus Computer Systems Ltd. Deane House 27 Greenwood Place London NWS 1NN Tel: 01-485 5574 Telex: 264209 


DAYTA, 20b West Street, Wilton 
SALISBURY, Wilts 
Tel: 0722 74 3898 


DRAGON SYSTEMS LTD, 
37 Walter Road, SWANSEA 
W., Glam, Tel: 0792 474498 


DUPLEX COMMUNICATIONS, 
2 Leire Lane, Dunton Bassett, 
Lutterworth, LEICESTERSHIRE. 
Tel: 0455 209131 


EASIBEE COMPUTING LTD, 
133/135 High Street, LONDON 
E6 1HZ. Tel: 01 471 4884 


ESCO COMPUTING LTD, 
154 Cannongate, EDINBURGH. 
Tel: 031 557 3937 


ESCO COMPUTING LTD, 
40a Gower Street, GLASGOW G51 
IPH. Tel: 041 427 5497 


EFFICIENT BUSINESS 
SYSTEMS, 9 Clarence Street, 
BELFAST 1,N. Ireland. Tei: 0232 
647 538 


EMTEK, 40 %outh Furzeham Road 
BRIXHAM, Devon. Tel: 08045 3566 


FARMFAX LTD, 17 Hylton Road, 
PETERSFIELD, Hants. 
Tel: 0730 66123 


B. FITTON, 97 Melbourne Road, 
ROYSTON, Herts. 


FOREST ROW COMPUTERS, 53 
Feshfield Bank, FOREST ROW, East 
Sussex. Tel: 034282 4397 


G.T. OFFICE SYSTEMS, 12 
Clovelly Road, LONDON WS SHE. 
Tel: 01 567 9959 


G.LC.C., P.O. Box 519, Manama, 


Bahrain. 


JAEMMA LTD, Unit 24, Lee Bank 
House, Holloway Head, Lee Bank, 
BIRMINGHAM. Tel: 02? 643 1609 


JENNINGS COMPUTER 
SERVICES, 55/57 Fagley Road, 
BRADFORD, W. Yorks. 

Tel: 0274 637867 


KENT BUSINESS SYSTEMS 
LTD, 85 High Street, Ramsgate, 
Kent. Tel: 0843 687816. 


LONDON COMPUTER CENTRE, 
43 Grafton Way, LONDON W1 
Tel: 01 388 5721 


M.G. ENTERPRISES, 32 Rue Victor 
Hugo, 92800 Puteaux, France 


MASS MICROS, Wellson House, 
Brownfields, WELWYN GARDEN 
CITY, Herts. Tel: 96 31736 
MICRO-K, Martin Way, MORDEN, 
Surrey. Tel; 01 543 1119 


MICROAGE LTD, 53 Acton Road, 
LONG EATON, Nottinghamshire. 
Tel: 06076 64264 


MICROSERVE LTD, 811 Kennedy 
Way, Pelham Road, IMMINGHAM 
Tel: 0469 72346 


MICRO SOLUTION LTD, Park 
Farm House, Heythrop, CHIPPING 
NORTON, Oxon. Tel: 0608 3256 


NASTAR COMPUTER SERVICES 
LTD, Ashton Lodge, Abercrombie 
Street, CHESTERFIELD, Tel: 0266 
207048 


NORTHERN COMPUTERS LTD, 
128 Walton Road, Stockton Heath, 
WARRINGTON. Tel: 0925 601683 


OMEGA ELECTRIC LTD, 
Flaxley Mill, Flaxley Road, 
MITCHELDEAN, Glos. 
Tel: 045 276 532 


RANMOR COMPUTING LTD, 
Nelson House, 2 Nelson Mews, 
SOUTHEND-ON-SEA. 

Tel: 0702 339262 


ROGIS SYSTEMS LTD, Keepers 
Lodge, Frittenden, 

NR. CRANBROOK, Kent. 

Tel: 058 080 310 


S.D.M. COMPUTER SERVICES, 
Broadway, BEBINGTON, Merseyside 
L63 SND. Tel: 051 608 9365 


S.M.G. MICROS, 39 Windmill 
Street, GRAVESEND, Kent. 
Tel: 0474 55813 


For further details, or if you want 
to become a dealer yourself, contact: 


Computer Systems Ltd. 


SAPPHIRE SYSTEMS, 19-27 Kents 
Hill Road, BENFLEET, Essex. 
Tel: 03745 59756 


SHEFFIELD COMPUTER 
CENTRE, 225 Abbeydale Road, 
SHEFFIELD $7 IFJ. Tel: 0742 53519 


SORTFIELD LTD, E. Floor 
Milburn House, Dean Street, 
NEWCASTLE-UPON-TYNE. 
Tel: 0632 329593 


SPOT COMPUTER SYSTEMS 
LTD, New Street, Kelham Street 
Indus. Estate, DONCASTER, 

S. Yorks. Tel: 0302 25159 


STAG TERMINALS LTD, 30 
Church Road, Teddington, Middlesex. 
Tel: 01 9430777 


STUKELEY COMPUTER 
SERVICES, Barnhill, STAMFORD, 
Lincs. Tel: 0780 4947 


TERMACRE LTD, 126 Woodwarde 
Road, LONDON SE22 8TU. 
Tel: 01 693 3037 


THAMES VALLEY COMPUTERS, 
10 Maple Close, MAIDENHEAD, 
Berks. Tel: 0628 23532 


TURNKEY COMPUTER 
TECHNIQUE, 23 Caldergien Road, 
St. Leonards, EAST KILBRIDE. 
Tel: 03552 39466 


THE COMPUTER ROOM, 87 High 
Street, TUNBRIDGE, Kent. 
Tel: 0732 355962 


WELSH BUSINESS SYSTEMS 
LTD, | Windsor Chambers, Windsor 
Arcade, PENARTH. Tel: 0222 700059 
WORD PERFECT, Old Town Hall, 


Box 148, READING, Berkshire. 
Tel: 0734 589068 
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APPLE PRICES 
TURN OTHERS 
GREEN. 


C/WP Computer prices are so low, h APPLE-CP/M OFFER 


we reckon they’re the most competitive 


you will find for a standard factory- BX-VAT PRICES 
fresh Apple with a full 12-month C/WPPRICES TYPICAL PRICES 
warranty. Apple 48K Europlus 579 812 
And we’re notjust clever atkeep- _| @Siemens disc drives 
ing prices down: C/WP are experts in with controller 500 650 
CP/M and its software. If you already | Microsoft CP/M system 
have a 48K Apple I with two disc with Z80A processor 180 200 
drives it could cost you only £125 to 16 K RAM card 70 106 
make it a CP/M APPLE. Green screen 
If you are starting from scratch, eaieean . ai 
you can buy a complete CP/M APPLE | 80 column card 170 200 
for under £2,000. Epson MX 80T printer 290 360 
Write or phone for our full CP/M Bees pee abe 5 He 
hardware and software list. 10 Floppy discs 20 31 


1999 
If you’re hungry for an Apple at 1909 2580 
these prices, contact CG - WP Computers Items available separately at same price. 


on 01-828 3127. SOFTWARE FORCP/M 


C/WP PRICE & EX. VAT 

Wordstar 3.0 200 

Wordstar training pack 40 

Calestar 140 

dBase II 375 

M Fortran 110 

C/WP Computers CIS COBOL + Forms-2 475 

108 Rochester Row, London SW1P 1JP M Basic Compiler 210 


Telephone: 01-828 3127 : 
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find anywhere. 
PACKAGE SYSTEMS NET 
Apple Executive System 1950.00 
Apple Top Secretary System 2150.00 
Apple Education System 1425.00 
APPLE HARDWARE 
Apple 48K Video Output only 625.00 
16K Add on 45.00 
Disk Drive with Controller (16 sec) 345.00 
Disk Drive without Controller 275.00 
ACCESSORIES 
Programmers Aid | 25.00 
Auto Start ROM Pack 33.00 
Graphics Tablet 399.00 
Appletel System 525.00 
TV Modulator 14.00 
INTERFACE CARDS 
Prototype/Hobby Card 12.00 
Parallel Printer Card 79.00 
Communications Card 100.00 
High Speed Serial Card 90.00 
Centronics Card 100.00: 
Integer Card 90.00 
Language Card 95.00 
Controller Card 95.00 
Eurocolour. Card 65.00 
IEEE - 48 Card 200.00 
16K RAM Card (48K to 64K} 60.00 
SOFTWARE 
Disk Utility Pack 12.00 
Apple Post Program 27.00 
The Shell Games 15.00 
Elementary My Dear Apple 16.00 
Apple Bow! Diskette 13.00 
3.3 Operating System 34.00 
DOS 3.3 Tool Kit 41.00 
Appie Writer 1.1 34.00 
Stellar Invader 13.00 
Apple Pilot 34.00 
Apple Adventure © 19.00 
APPLE DISTRIBUTED SOFTWARE 
The Go Between (Centronics) 26.50 
Micro Modéller 375.00 
Visicalc 3.3 105.00 
VisiFile 135.00 
VisiPilot 95.00 
VisiTrend/VisiPilot 135.00 
VisiTerm 80.00 
VisiDex 105.00 
Desktop Plan Il 105.00 
LANGUAGES 
Pascal Language System 225.00 
Apple Pitot 75.00 
Apple Fortran 95.00 
CIS Cobo! with Forms -2 410.00 


VAT 
292.50 
322.00 
213.75 


93725) 

6.75 
51.75 
41.25 


3.90 
4.95 
59.85 
78.75 
2.10 


1.80 
11.85 
15.00 
13.50 
15.00 
13.50 
14.25 
14.25 

9.75 
30.00 

9.00 


1.80 
4.05 
CA 7AS) 
2.40 
15 
5.10 
6.15 
5. 10) 
1.95 
5.10 
2.85 


3.98 
56.25 
i775. 
20.25 
14.25 
20.25 
12.00 
T5375 
15.75 


33.75 
11.25 
14.25 
61.50 


Apple & Atari hard 
at hard-checked prices’ 


*Hardware or software, you don't have 
to shop around. We continually check 
all our prices and were certain 

they are as competitive as you will 


TOTAL 
2242.50 
2472.50 
1638.75 


718.75 

51.75 
396.75 
316.25 


29.90 
37.95 
458.85 
603.75 
16.10 


13.80 
90.85 
115.00 
103.50 
115.00 
103.50 
109.25 
109.25 
74.75 
230.00 
69.00 


13.80 
31.05 
17.25 
18.40 
14.95 
39.10 
47.15 
39.10 
14.95 
39.10 
21.85 


30.48 
431.25 
120.75 
155.25 
109.25 
155.25 

92.00 
120.75 
120.75 


258.75 

86.25 
109.25 
471.50 


ware 


Je 


oS 


PRINTER & ACCESSORIES NET VAT TOTAL 
Sitentype Printer 170.00° 25.50 195.50 
10 Rolls Thermal Paper 28.00 4.20 32.20 
10 Blank Disks SS/SD 17.00 2155 19.55 
VIDEO MONITORS 
BMC 12” Green Screen 120.00 18.00 138.00 
9” Black & White Monitor 100.00 15.00 115.00 
Cables 5.00 0.75 5.75 
OTHER ITEMS 
280 Softcard 170.00 25:50" 9195:50 
INTEGRATED ACCOUNTING 
PACKAGES SYSTEMATICS 
Sales Ledger 150.00 22.50 172.50 
General Ledger 150.00 22.50 172.50 
Purchase Ledger 150.00 22.50 172.50 
Stock Control! 150.00 22.50 172.50 
Payroll 150.00 22.50 172.50 
Invoicing 150.00 22.50 172.50 
Financial Planning 150.00 22.50 172.50 
ATARI 
400 16K Computer 250.00 37.50 287.50 
800 16K Computer 450.00 67.50 517.50 
410 Tape Recorder 50.00 7.50 57.50 
810 Disk Drive 260.00 39.00 299.00 
822 Thermal Printer 200.00 30.00 230.00 
825 80 Column Printer 400,00 60.00 460.00 
850 RS:232 Interface 110.00 16.50 126.50 
16K Ram Upgrade 50.00 7.50 57.50 
Conversational French 30.00 4.50 34.50 
Conversational German 30.00 4.50 34.50 
Conversational Spanish 30.00 4.50 34.50 
Conversational Italian 30.00 4.50 34.50 
Assembler Editor ROM 30.00 4.50 34.50 
Microsoft Basic 45.00 6.75 51.75 
Visicalc 105.00 15.75 120.75 
Word Processor 73.00 10.95 83.95 
Video Computer System 69.56 10.43 79.99 
HARDWARE ee 
GUARANTEE : 
; We accept cheques or Access, 
All advertised products are + Barclaycard, American Express and 


uaranteed one year from date of ; a 
pexrchane galas defects in materials Diners Club Cards. All prices, 
and workmanship. specifications and terms are subject 

During the guarantee period, to change without notice at the 
Metrotech will repair or replace, at no discretion of the management. All 
extra charge, components that prove offers subject to availability. 
defective - providing that the product is Prices correct at time of going 
returned, shipping or postage prepaid, to press. E. & OL. 


stating when bought and enclosin : 

prdotor piicnase.” g Hardware Post and packaging 
This guarantee does not apply if.in | Subject to confirmation. 

the opinion of the Company, the 

product has been damaged by 

accident, misuse or misapplication. = 
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New CP/ M software 


at hard to beat prices 


WORDSTAR 3 


WORDSTARt™! Version 3.xx has now 
been released. New features include: column 
move capabilities, horizontal scrolling —up to 
240 columns and even clearer menus. Also 
released is MicroPro’s own spelling checker — 


SPELLSTAR. 
WORD-STAR 3.xx ‘£195/£30 
MAILMERGE 3.xx (optional £55/£10 
SPELLSTAR (optional) £105/£10 
IN ADDITION METROTECH SUPPLIES A TRUE 
ENGLISH DICTIONARY, REPLACING USS. 
WORDS WITH ENGLISH. 


(isu! * REcoRDs 


MANAGEMENT 


Ideal for office records including 
personnel, stock, clients and accounts. 
Features include: 

@ Comprehensive calculation 
Record selection on updates and reports 
Full sorting facilities 


WORDSTAR INTERFACE —for selective 


mailing. i 
£345/£25 


COMPSOFT DMS 
* MICROPLAN 


If you have any problem that you 
would normally solve with a pen, paper anda 
calculator, then MicroPlan will help you. 
MicroPlan will perform most types of calcu- 
lations working on rows and columns, as well 


as advanced financial analysis. 
MICROPLAN £245/£20 


[aul CALCGSTAR 

CalcStar is MicroPro’s new electonic Spread 
sheet and financial modelling Program—a 
sophisticated, yet easy to use calculating and 
planning tool. CalcStar also links with 
WordStar, so you can easily include your final 
calculations within your report. 


CALCSTAR £120/£30 
POINTS TO REMEMBER 


@ Allsoftware is ex-Stock except MDBS and 


available on standard 8" disks or 5" disks for ° 
Vector MZ, Superbrain, Dynabyte and 
NEC PC 8000. e 
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@ Prices shown as Software with manual/ 
Manual only. 
@ tmi WORD-STAR is a trademark of 
Micropro. 
@ METROTECH are sole U.K. 
distributors for DYNABYTE 
micro-computer systems. LP 
ia 
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LANGUAGES/UTILITIES 


SUPERSORT |! £105/£20 
-MASTER SUPERIOR 

TEXT EDITOR 8 €60/£20 

MET/TWAM INDEX SEQUENTIAL FILE 

ACCESS IN CBASIC II £55/£20 

CBASIC !! COMMERCIAL 

DISK EXTENDED BASIC £75/£30 

SBASIC COMPILER 

STRUCTURED BASIC £175/£30 
ICROSOFT BASIC 80 

INTERPRETER £155/£25 

MICROSOFT 

BASIC COMPILER £195/£25 

MICROSOFT FORTRAN 80 £215/£25 

MICROSOFT COBOL80 ©« £315/£25 

MICRO DATA 

BASE SYSTEMS 


MDBS is a database system offering full 
network CODASYL- orientated data 
structures, variable length records, read write 
protection, one-to-one, one to many and 
many to many set relationships. Add on 
features are an intereactive report writer and 
query system, a dynamic restructuring system 
and a recovery transaction logging system. 


MDBS prices start from £600/. 30 
£5 


Primer manual 


BCPL* 


BCPL CINTCODE is a full and extended 
implementation of the popular Systems 
programming language BCPL CINTCODE 
gives a dramatic reduction in the space 
required for programs, requiring about a third 
of the store of fully compiled Z80 code. 


BCPL £250/£35 


Aisa TO ORDER 


State disk type and size @ Add 15% VAT 
[nclude £2 per Software item'for Postage 
and Packing 

Enclose cheque/PO's payable to 
METROTECH 


A MEMBER OF THE GRAND METROPOLITAN GROUP 


oe 


MANAGEMENT 


SELECTOR IIl-C2 y 

An easy to use Information Management 
System requires CBASIC I £185 /£30 
SELECTOR IV 

An advanced Information Management 
System, requires CBASIC II £275/£3 5 
DATASTAR 

Powerful data entry, retrieval and 


update system £150/£30 


COMMUNICATIONS 


BISYNC-80/3780 and BISYNC-80/3270 
are full function IBM 2780, 3780 and 3270 
emulators for micro computers. BISYNC- 
80/3780 gives you a Remote Job Entry 
terminal for the price of a micro! 
BISYNC-80/3270 combines the local 
processing power of a micro with a 
sophisticated screen capability. Make your 
dumb terminal smart! 

MET/TTY will connect your micro to a 
Timesharing service in simple teletype 


emulation. 
BISYNC-80/3780 £445/£20 
£445/£20 


BISYNC-80/3270 
MET/TTY £95/£20 


FINANCIAL REPORTING 


REPORT WRITER You input the values. Report 
Writer will perform your calculations and 
produce a report with your headings, totals 


and summaries, £70/£10 


GLECTOR General ledger option in Selector Iii, 
requires Selector Ill and CBASIC Il 


£125/£30 


Newly released software 


PL/1-80 from Digital Research TBA 
INFOSTAR from MICROPRO TBA 
CB80 £295/£35 


Mailto METROTECH MAIL ORDER, 
WATERLOO ROAD, UXBRIDGE, 
MIDDLESEX UB8 2YW 


CREDIT CARDS Telephone orders welcome 
Tel: 0895 58111 Ext 247 or 269 


Trade Enquiries Welcomed 


“7 
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The Radio Shack TRS 80™ Model Ill is a ROM-based 
computer system consisting of 

@ A 12 inch screen to display results and other information 
@ A65 key console keyboard far inputting programs and data 
to the Computer @ A Z-80 Microprocessor, the “brains” of 
the system @A Real-Time Clock @ Read Only Memory 
(ROM) containing the Model II] BASIC Language (fully 
compatible with most Model | BASIC programs) @ Random 
Access Memory (RAM) for storage of programs and data 
while the Computer is on {amount is expandable from “16K” 
to "48K", optional extra) @ A Cassette Interface for long: term 
Storage of programs and data (requires a separate Cassette 
recorder, optional extra) @ A Printer Interface for hard-copy 
output of programs and data (requires a separate line printer. 
optional/extra) @ Expansion area for upgrading to a disk 
based system (optional extra) @ Expansion area for an RS 
232 C serial communications interface (optional extra) 

All these components are contained in a single moulded case, 
and all are powered via one power cord 


Oisc Drives Kit with 2x40 Track Drives £599 + VAT 
Disc Drives Kit with 2x80 Track Drives — £729 + VAT 


HITACHI 
PROFESSIONAL 
S\ MONITORS 


9" — £429 £99.95 
12''— £499 £149 [v 


®@ Reliability Solid state circuitry using an IC and silicon 
transistors ensures high reliability. @ 500 lines horizontal 
resolution Horizontal resolution in excess of 500 lines is 
achieved in picture center. @ Stable picture Even played 
back pictures of VTR can be displayed without jittering. 
® Looping video input Video input can be looped through 
with built-in termination switch. @ Externaf sync opera- 
tion (available as option for U and C types) @ Compact 
construction Two monitors are mountable side by side in a 
standard 19-inch rack 


ACORN ATOM 


UNIQUE IN CONCEPT — 
THE HOME COMPUTER 
THAT GROWS AS YOU DO 


a RIND 

Special features include @ Full Sized Keyboard @ 
Assembler and Basic @Top Quality Moulded Case 
@Optional High Resolution Colour Graphics: ®6502 
Microprocessor 


80/132 Column 
Centronics Parallel 
Bi-directional 
Upper & lower case 
True Descenders 
9x9 Dot Matrix 
.@ Condensed and 
Enlarged Characters 
@ Interfaces and 
Ribbons available 


MX80T £339 « vat 
MX80F/T £389 + vat 


MICROLINE 80 £289 + vat 


@ 80 cps Uni-directional @ Small size: 342 \W) x 254{D) x 
108 {HI mm. @ 160 Characters, 96 ASCII and 64 graphics @3 
Character sizes: 40, 80 or 132 chars/line @ Friction 
and Pin Feed @Low noise: 65 dB @ Low weight: 6.5 kg 


£999 «vat 
@ 4 Mhz Z-80CPU @ Dynamic RAM @ 2K ROM @ BASIC 
is provided @ High Resolution Graphics @ 9° High Focus 
Green Display @ Upper and Lower Case @ 80/40 
Characters x 25 line display @ Electro Magnetic Cassette 
Deck included @ ASC11 Keyboard @ Numeric Keypad @ 
Sound Output @ Built-in Clock and Music 


Avaifable Soon-Discs, Printers and other Accessories 


COMPUKIT UK101 


# 6502 based system best value tor money on the 

market. * Powerful 8K Basic Fastest around * Full 
Qwerty Keyboard * 1K RAM Expandable to 8K on board 
*% Power supply and RF Modulator on board. * No Extras 
needed Plug-in and go * Kansas City Tape interface on 

board. # Free Sampler Tape including powertul 
Dissassembler and Monitor with each Kit. * If you want to 
learn about Micros, but didn't know which machine 
to buy then this is the machine for you 


KIT ONLY £99.95.+ vat 
Fully Assembled — £149 + vaT 


PLUS £4.60 
Post & 
Packing 


WE ARE NOW STOCKING THE 
APPLE Il AT REDUCED PRICES 


AUTOSTART 
US 
48K 
£649 


+ VAT 


Getting Started APPLE Ii is faster. smaller. and more 
powerful than its predecessors. And it’s more fun to use too 
because of built in features like 
@ BASIC The Language that Makes Programming Fun 
@High-Resolution Graphics (in a 54,000 Point Array) for 
Finely-Detailed Displays. @ Sound Capability that Brings 
Programs to Life. @ Hand Controls for Games and Other 
Human Input Applications, @ Internal Memory Capacity of 
48K Bytes of RAM, 12K Bytes of ROM; for Big- System Per 
formance in a Small Package. @ Eight Accessory Expansion 
Slots to let the System Grow With Your Needs 

You don’t need to be an expert to enjoy APPLE Il. itis a 
complete, ready to-run computer. Just connect it to a video 
display and start using programs lor writing your own) the 
first day. You'll find that tts tutorial manuals help you make it 
your own personal problem solver 


Ideal for smail businesses, schools. colleges. homes, etc 
Suitable for the experienced, inexperienced, hobbyist 
teacher, etc 


oT 
ont 


NOW INCLUDED: Sound, Upper and lower case, Extended 
BASIC and Machine Code enabling the Writing and 
Execution of Machine Codes Programming direct from 
Keyboard 

16K RAM. 12K Microsoft BASIC 

Extensive Software Range 

Self-Contained PSU UHF Modulator Cassette. External 
Cassette Interface. Simply plugs into TV or Monitor 
Complete and Ready to Go. Display is 6 lines by 32 or 64 
Characters Switchable. 3 Mannuals included, Users Guide. 
Beginners Programming and BASIC Reference Mannual 
BASIC Program Tape Supplied. Pixel Graphics 


£299 - vat 
The NEW GENIE fl an idea) Business Machine. 13K 
Microsoft BASIC in ROM. 71 Keyboard. Numeric Keypad. 
Upper & Lower Case. Standard Flashing Cursor. Cassette 
Interface 16K RAM Expanded externally to 48K 


GENIE | & 11 EXPANSION UNIT 
WITH 32K RAM ~— £199 +vat 


PARALLEL PRINTER INTERFACE CARD 
£35.00 + VAT 


8 Pate, 


Co ao 


TEAC FD-50A has 40 tracks giving 125K Bytes 
unformatted single density capacity 

The FD-50A can be used in double density recording 
mode 

The FD-50A 1s Shugart SA400 interface compatible 
Directly compatible with Tandy TRS80 expansion 
interface 

Also interfaces with Video Genie, SWTP, TRS8O 
North Star Horizon, Superbrain, Nascom, etc, etc 
Address selection for Daisy chaining up to 4 Disks 
Disks plus power supply housed in an attractive grey 
case 


% TRACK 
Single 

Disk Dive £225 + VAT 
77 TRACK 

Single 

Dick Daye £299 + VAT 


Double 
Disk Drive £389 fe: 


Double 
Disk Drive £499 E VAT 


Delivery is added at cost. Please make cheques and postal orders payable to COMPSHOP LTD., or phone your order 
quoting BARCLAYCARD, ACCESS, DINERS CLUB or AMERICAN EXPRESS number 


LI 
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“Europes Largest Discount 
Personal Computer Stores" 


28 


MAIL ORDER AND SHOP: 


14 Station Road, New Barnet, Hertfordshire, EN5 1QW {Close to New Barnet BR Station — Moorgate Line). 
Telephone: 01-441 2922 (Sales) 01-449 6596 Telex: 298755 TELCOM G 
OPEN (BARNET) — 10am - 7pm — Monday to Saturday 
311 Edgware Road, London W2. Telephone: 01-262 0387 
OPEN (LONDON) — 10am - Epm — Monday to Saturday 
4 IRELAND: 19 Herbert Street. Dublin 2. Telephone Dublin 604165 


CREDIT FACILITIES ARRANGED 


send S.A.E. for application form 


TELEPHONE SALES 
OPEN 24 hrs. 7 days a week 


01-449 6596 
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Apples more — > 
tempting 


Apple, the most popular micro-computer, 
now has a Software accessory which 
enables the system to be 
programmed by beginners! 


™ 


@ the Software j 
that writes programs 


C.O.R.P. II is the most advanced and comprehensive | 
collection of program generators which writes Applesoft | 
programs. It enables a beginner to program quickly, 
simply, and error free by himself in everyday language 
with no programming knowledge. It’s the first usable, 
educational package! 
Handbooks and demodisk tutorial are 
supplied with every system. 

C.O.R.P. II £249. 
: S79, C.O.R.P. I: Database/Print 


Ss, 


Py Generator only: £149. 
Demodisk & Free Basic 
Language Tutorial £29. 

‘tes 2eP Oe Details of C.O.R.P. ‘Turnkey’ systems and 

i ~~ YY Training Courses from: 


~, MICROSYSTEMS 
LIMITED 


SUMMERFIELD HOUSE, VALE, GUERNSEY, CHANNEL ISLANDS. 
Telephone: 0481 47377, Telex: 4191130 (DYN MIC G) 
“C.0.9.P. fh e cogistaren trademark of ine MAROMATY & SCOTTO SOFTWARE CORP 

LE ise registered iracemark of APPLE COMPUTER INC. 


\ 
\ 
\ 
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The Seikosha GP100A 


Manufactured by the Seiko Company, Japan. 


Themicropriced microprinter 


DEALER 


80 col dot graphics for around £215* fur 


Seikosha introduce the GP1OOA. 
A wider and updated version of the 
highly successful GP80. Now able to 
take standard width paper, the 
amazingly compact GP1OOA offers 
big printer performance at a fraction 
of the cost. 

With a high quality output that 
includes full graphics capability, the 
Seikosha’s proven reliability and 
variety of interfaces make the 
GP1OOA the ideal choice for 
hobbyists, educationalists and 
businessmen. Full service support is 
provided by DRG Business Machines’ 
nationwide distributor network. 


DRG 


BUSINESS 
MACHINES 


SO 


WELCOME 


INTERFACING for most systems: 
@ Standard: Centronics. 
@ Options: RS232C, Serial TTL, 


FEATURES INCLUDE: 
@ 80 col. 30 cps. 
@ Dot Matrix unihammer action. 


@ ASCII standard. 116 characters. OS loop. IEEE-488. 
pple ll, 

@ Full graphics. Sharp (GP100D). 

ry Upper and lower case. DIMENSIONS: 


@ Double width printing. 
@ Up to 10” paper width. 
@ Original+ 2 copies. _ 
@ Tractor feed. 


@ Self testing. 


Depth - 944" (234mm) 
Width - 17%" (420mm 


Height — 51%” (136mm). 
OPTIONS: 


@ Pinch feed. 


Bath: Microstyle, (0225) 319705. Birmingham: Microcomputers at Laskeys, (021) 6326303. 
Bradford: Eltec Services Ltd., (0274) 491371. Bristol: Microcmputers at Laskeys, (0272) 20421. 
Cheltenham: Computershack, (0242) 584343. Chester:Microcomputers at Laskeys, (0244) 317667. 
Edinburgh: Microcomputers at Laskeys (031) 4452914. Exeter: A C Systems, (0392) 71184. 
Frodsham (nr Warrington): Northern Computers, (0928) 35110. Glasgow: Microcomputers at 
Laskeys, (041) 2263349. Leicester: Kram Electronics, (0533) 27556. Liverpool: Microcomputers at 
Laskeys, (051) 236 2828. London: Technomatic Ltd., London NW10, (01) 452 1500. London: 
Chromasonic Electronic (N19), (01) 263 9493. Manchester: Microcomputers at Laskeys, (061) 832 
6087. Newcastle upon Tyne: Newcastle Computer Services, (0632) 761168. Norwich: Anglia 
Computing, (0603) 29652. Preston: Microcomputers at Laskeys, (0772) 59264. Reading: Personal 
Computer Palace, (0734) 589249. Sheffield: Microcomputers at Laskeys, (0742) 750 971. Watford: 
Watford Electronics, (0923) 40588. @Circle No. 122 


DRG (UK) Ltd, Reg No. 22419 England. (Peripherals & Supplies Division) 
13/14 Lynx Crescent, Winterstoke Road, Weston-super-Mare, BS24 ODN. Tel: (0934) 416392. 


ouUpenor oystems Lid. Shettield 


178 West Street, $1 4ET. Tel.(0742) 755005. 


Matt Order 
Accessories a 2) 


Postage Rates VIC CASSETTE DECK....39.09 d 
a.75p b.1.00 c.1.50 d.2.50 e.5.00 VIC PRINTER....-----.200.00 
BOOKS 3K RAM CARTRIDGE.....26.04 b 
APPLE II 48K.....-.--£670.00 (SEND SAE FOR FULL LIST) BK RAM CARTRIDGE.....39.09 b 
DISK DRIVE BASIC HANDBOOK.........+.-13.95 c 16K RAM CARTRIDGE....65.17 b 
WITH CONTROLLER.....-£370.00 SOFTWARE SECRETS(MZ80K)...7.95 b MOS TACK s aecu es samen eke set 
DISK DRIVE APPLE II USER GUIDE.......11.10 c PABULES 6. 2h cweramres Tiare, {b 
WITHOUT CONTROLLER... .£290.00 BASIC GAGEC LS... Pocececss 8.95 b INTRODUCTION TO BASIC 
BMC 12" GREEN MONITOR PROGRAMMING Z80...-++e--2-11.95 € PART Meant ee eee eee s00Nb 
12" GREEN MONITOR....£145.00 PROGRAMMING 6502......22+-10.75 © VIC GAMES ROM CARTRIDGES 
PROGRAMMING VIDEO GENIE...5.00 VARIOUS FROM.......0017-35b 
ZX 81 COMPANION. .....2+20-7-95 ————S 
2X 81 POCKET BOOK.........5.95 
GETTING AQUAINTED 2X81....4.95 
GETTING AQUAINTED ACORN...7.95 


SHARP =~ HINTS & TIPS ZXBDs<...-...4.25 
PC 121] POCKET COMPUTER.69.50 C| CP/M HANDBOOK..........-.-11.50 c VIDEO GENIE 


MZ BOK (48K) COMPUTER. PHONE FOR f 6502 GAMES... .cvcencsscecer 0.25 C MKI with sound & 

MZ 808 (64K) COMPUTER. “‘PaICE’ | MICROSOFT BASIC...........8.75 b oo ee = ae 
DUAL DISK DRIVE........-990.00 ATOMSBUSINESS yecieec eels. 006-95 a MKII 

PSRPRRINTER cicicic.cc10i0 «s+ se OURUU APPLE PASCAL GAMES........11.45 b BUSINESS COMPUTER....--309-00 | 
RAMPRIENTEIR|</s\clalelsle's cfelc coe 4 a WORD STAR MADE EASY......./7.60 b EXPANSION UNIT 

Gt FRGINER intel. siete cletsle nc oe FZ OO APPLE WITH 16K ROM..........199.00 
SPEBDABAS I Cecerereyeroreraterareye 10.00 WAC LCagagoaodaceascd-dc 97.50 b 


lop lew alem dogs fog lon 


MACHENENCODEREe er oes 17240) bil)  WISMPLONs aemtereteram\-)1-1- -9 500M ACORN ATOM 
EDITOR/ASSEMBLER........ 35.00 b| VISITREND/VISIPLOT.......135.00 b 

PASCAL INTERPRETER.....-40.00 b] VISIDEX.....cccsseccsevce 105.00 b ACORN ATOM 8+5 

MZ BOKBUST COVER..«.... 5200 ag CIS°COBOL........... 2 222+475.00 b with colour+PSU.-....199.00 d 
APOLLO WORD PROCESSOR... 24.95 b| MICROMODELLER..........-.420.00 b ACORN DISK PACK......299.00 4 
CoC Ths feces ee bs SAUSORD P CAP Mince b cevelsunietinons sews 119608 b FLOATING POINT ROM...20.00 a 
DATA BASE... + eee. 29.50 b| APPLEWRITER...-.eecceceee 39.00 b GAMES PACKS 1-10.....10.00each 
ZEN EDITOR ASSEMBLER.... 19.50 a] MAGIC WINDOW...........0 79.00 b WORD PACK ROM.......+26.00 a 
MACHINE LANGUAGE....... .17.74 b}| VIDEO GENIE COLOUR ENCODER.....-- 39.00 b 
MZ 80K DUST COVER.......5-00 a | SOUND MOD............0005 7.50 a B.B.C. ROM PACK...... PHONE b 
POSTEDONE sccve sss c cise 500! a jm) (COMOURMMOD stersterststetintelale «- 39.46 b MAGIC BOOK..........-5.50 C 
AODRESSHBOOK «cj. erties 0» 5.00) af) SYNTHESISER i tcrtrsrslelsterate« 45.00 b MATHS PACK.....+.----10.00 a 
MOONE ANDER«+.....000.+..5.00 a | DUST COVER...2.... Rf. cies SHO Oma ATOM CHESS...........10.00 a 
COMBA Merce teen. +--+. SUDA ALL PRICES EXCLUDE VAT ATOM ADVENTURES..... -10.00 a 


MAIL ORDER FORM 
PLEASE SUPPLY . Soc. so sisris s crm otc cos ais ole sleinin anes aia a eis 003 0/0 


I 

\ 

BaD HOC BOONE AIC ODS CRETE RCUOORID 000008 act Se sie eles 
i 

I 


ACCESS/BARCLAYCARD/CHEQUE PRBEV ARTs Lecao wn: | 


ay  — . TOTAL ENCL«£.---0- POST CODE....... ling 200i. ss ow See. 8 ' 
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_ THE PRINTER YOU 
__WANTIS HERE» 


Patan 


PERTEC P80 RICOH RP 1600 TRIUMPH-ADLER STYLIST 
* Heavy duty matrix printer ata * Advanced daisywheel printer * Low cost daisywheel printer 
sensible price. * 80cps. for word processing, mini and for most popular micros and 
* 80/120 character lines. micro applications. * 60cps. minis. * 14.5cps. * Proportional 
* Optional character sets, with * Intelligent option includes spacing. * Bidirectional / logic 
true descenders. * Centronics Qume/Diablo compatible seeking. * Range of type styles 
and RS232 serial interfaces. commands and auto and languages. 
£439 + VAT bidirectional operation. £695 + VAT 

£1395 + VAT 
Trade and OEM discounts Write or call for further information. 3? 
available. Butel-Comco Limited A 

Garrick Industrial Centre, 


Garrick Road, London NW9 6AQ. i 
Telephone: 01-202 2277 Technology for business 
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ACORN COMPATIBLE 
GRAPHICS CARD 


8 colours in 512 x 256 pixels 


Uses EF9366 graphics processor chip. 

Each plane of colour (red, green, blue) displays 16kB of 
memory, giving 512 x 256 resolution; each pixel can be red, 
blue, green, white, yellow, cyan, magenta or black. 

Only 256 bytes of the host computer memory are used, all 
48k bytes of screen memory being on the memory map of 
the EF9366 only. 

Text display can be superimposed on graphics, and can be 
up to 85 columns by 32 rows, using an on board character 
generator. Each character can be scaled for height, width, 
slope and orientation, all independently. 

Driver software for use on Acorn and Cubit systems is 
available now, and a high resolution graphics extension to 
Acorn BASIC will follow later. 


£180 Single Eurocard monochrome 16k bytes RAM 
£360 Eurocard with Piggyback Extension; 48k bytes RAM 8 
colours centronics printer interface. 


Sendto: CONTROL UNIVERSAL LTD 


Unit 2, Andersons Ct, Newnham Rd, Cambridge, Tel 0223 358757. 


For free catatogue on Cubit. Acorn and Rockwell computers and Associated Peripherals 
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7}, PET PRINTER GRAPHICS 


ees by COMPUTACE LTD. North star Horizon 


This graph is a typical 
example printed by 
AUTOGRAPH ona 
STANDARD COMMODORE 
3022 or 4022 PRINTER. 

(Please specify when ordering) 
No disk drive or plotter required 
Simple to use. Hard copy. 
Fully flexible graph 
dimensions and position on 
page. Automatic scale 
option. Variable background 
formats. Plots any X,Y 
function. Multiple graphs 

on same exes. Full 
Alphanumeric labelling for 
professional quality 
presentation: 


AUTOGRAPH is supplied with 
extensive documentation. 
Send for Brochure. 


AUTOGRAPH 1 (16k, 32K only) 


Plots any function as illus. 
or in spaced dots. £39.50 incl. 


AUTOGRAPH 2 (16k, 32K only) 
As Autograph 1 but 
includes data point plot 
option with joining lines 
and marking circles. Autographs 

1 and 2 combined pack. £49.50 incl. 


CURVE FIT 1 (32k only) 


Powerful Linear and Non- 

Linear Regression of any 

function to a least squares 

data fit. Complete with plot 

of regressed curve & data. 
£55.50 incl. 


EmuAT Tors 


HEME+RAS ING G22 
=A —-RelOs (GZ 


Mhere A=1-G2,c0r 


CURVE FIT 0 


As Curve Fit 1 plus Cubic 
Spline Fit, Integrals and 
Gradients throughout. 
£65.50 incl. 


a 
x 


Send for Brochure and details of 
combined packs at reduced prices. 
Including: Epson Printers and Oxford 
Computer Systems Compiler. 


COMPUTACE LTD., INFABCO 
GROUP, International Base, 
Greenwell Rd., East Tullos, 
ABERDEEN AB1 4AX 

TEL: (0224) 876622. 


For fastest reply use:- 
COMPUTACE LTD., 


PO BOX 50D 
NEW MALDEN, SURREY KT3 38D 
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The APPLE Computer Specialists 
Everything for the Apple Computers 
including the Apple 


Pete & Pam 
COMING SOON—The 8088 Board fot Apple—run C/PM and MSDOS 
GEE Over 600 items for caus 


Apple Galaxian—Galaxy Wars—Head 
APPLE Ug So a Revolution—Galactic Trader 
, . — alactic Empire—Mystery House— 
corer” een A From business to scientific, Brid cee’ ee Sot 
1 an joards an — Expan . ’ Gambler—Roulette—Craps—Apple 21— 
The 32K BOARD from education to pleasure. It’s Puckman-——Global War—Space Warrior— 


Comes with utilities to allowthe movement here NOW, make sure you get Apple Typhoon—Sneekers—Galactic 


of DOS and the use of Integer together ' ee Attack—Olympic Decathlon—Cribbage— 
with the ability to store subroutines on the YOUR Copy—write or telex Star Dance—Asteroid Field—Anti Balistic 


Ey i be calcd ropa main program. either of our offices now. If ‘ree 
The final utility allows the board or Doh | : 
multiple of boards to be used as a fast disk yee"re interested in Apple Microsoft Adventure—ABM—Dog Fight— 


drive computers, you can’t afford to Phantoms Five—Orbitron—Pulsar— 
£149.00 be without it. Microchess 2—Odyessy—LA Land 
128K BOARD Monopoly—Morloc’s Tower—Rescue at 


Can be used as above with the additional Rigel—Space Eggs—Trilogy of Games— 
facility to use the card as a fast disk The Prisoner—Raster Blaster—Autobahn— 


saath M ‘ a Space Raiders—Tawala’s Last Redoubt— 
drive in C/PM and PASCAL in addition to Gamma Goblins—Apple Panic—Red Alert 


BASIC —Firebird—Genetic Drift—Mad 
£359.00 

Venture—Space Quarks—Castle 
VC EXPAND Wolfenstein—Appleoids—Pegasus |]— 


Is a utility that can be used with either the 
above two boards to give additional 
memory for VISICALC models, up to 146K 
with the 128 board—and more with 
additional boards 

£55.00 


COMING SOON 

A version of VC EXPAND to allow use of 
VISICALC with the VIDEX 80column board 
(VIDEX 80 column board—£185.00) 
(VISICALC—£105.00) 


MICROSOFT PRODUCTS 


MICROSOFT have written most of the 
BASICS for the World’s Micros. As 
MICROSOFT’S biggest UK distributor we 
carry a wide range of MICROSOFT 
products for APPLE 

TASC the Applesoft computer 

True machine code programs for your 
APPLESOFT BASIC 

£109.00 


Z—80 SOFTCARD 


Softporn Adventure—Cross-Fire—Jaw- 
Breaker—Zork |1—Crush-Crumble and 
Chomp—Dragon’s Eye—Dark Forest— 
Star Thief—Bug Attack—Outpost—Borg 
—Sneakers—Hi Res Soccer 

All at £15.95 

Cyborg—-00-Topos—David’s Midnight 
Magic—Akalabeth—Pool 1.5—Beer Run— 
Epoch—Hadron—Russki—Duck—Ulysses 
—Wizzard and the Princess * 

All at £17.95 


Computer Conflict—Computer 
Quarterback—Cartels and Cutthroats— 
Space Album—Bill Budbge 3D Graphics 
Tutor—Cyber Strike—3 Mile Island— 
Adventure 789—Temples of Apshar— 
Hellfire Warrior—Zork—Computer 
Baseball—President Elect—The Battle of 
Shiloh—Tigers in the Snow—Warp Factor 
—Computer Conflict—Gorgon—Flight 
Simulator—Ultima—Trick Shot—Robot 
War—The Best of Muse—Cops and 
Robbers—Southern Command 


THE C/PM System for APPLE. Over 35,000 . BASE Il_—from Ashton Tate All at £20.95 

sold to Apple users world-wide, making For Apple II with Z-80 softcard Computer Air Combat—Computer 
APPLE the most popular C/PM system A true relational database able to work on = Ambush—Computer Bismark—Operation 
£189.00 multiple files—gives you the power to use | Apocalypse—Torpedo Fire—Dragon Fire 
A.L.D.S.—Assembly Language your Apple for jobs that were previously —Napoleons Campaigns 

Development reserved for main frames. All at £29.95 

System can handle 6502, Z-80 or 8080 £395.00 Buy any 3 games—deduct 10% 

the MICROSOFT Z-80 SOFTCARD £189.00 

FORTRAN 80 £109.00 Oc = 

COBOL 80 £359.00 be ted Hie aca ie -_ 7-80) Authorised Apple Sales and 

THE ENHANCER II Service 

The dawn of a new era for the APPLE II WORDSTAR £145.00 

Introducing the ENHANCER I!—a new MAILMERGE £69.00 LONDON RETAIL 

standard which is improving the SUPERSOFT £85.00 98 Moyser Road, London SW16 6SH 


relationship between Humans and Apples. DATASTAR £140.00 
The Enhancer {! can help your Apple t!’s SPELLSTAR £89.00 
keyboard become more sociable by WORDSTAR Training Manual £19.00 
fememeer pers or pulases wuhich can 

e entered into the Apple by the mere _ 
touch of akey. Life can become even easier di ent only the best 
because the Enhancer i can remember material use 


Telephone 01-677 2052/7341 


MAIL ORDER AND DISTRIBUTION 


Waingate Lodge, Waingate Close, 
Rossendale, Lanc. BB4 7SQ 
Telephone (0706) 227011 


what you typed while your Apple was busy Apple onl £5.95 
talking to your disk (or doing other things). Single Disk £2.95 
Naturally, it knows the difference between 2 stacked disks £4.45 Prices do not include VAT please add 


upper and lower case letters and what shift moar 2 disks and 9” monitor or Apple 15% to your remmittance 
an 


keys are supposed to do. It even knows to 12” monitor £8.95 d packing FREE 
auto repeat any key held down. The Apple and 2 disk £7.95 9 POstaBe and packing 
Enhancer fi replaces the encoder board Epson MX 70/80 £5.45 | rolex No. 635740 
ing j i imple. Paper Tiger 445—460 £5.45 
pate hae 3 [Hes Orders welcome by phone or telex 


£99.00 PETPAM G 


computer 


VISA 
az 
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DM 'Research Machines’ ‘Serial Interface 
df ‘Pugust 82’Page & of S’Sales 
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~TSERIALNINTERFACESt™ 
General 

Data communication between compu 
has been around since the early days of 
the large range of law speed peripherals 
almost universally accepted serial data 


SLASTSIRIRAIAG 


: : 


types the RS232/V24 is the most common 
There are six serial interfaces availabl 
for the Research Machines 388Z, these be 
the S10-1, the SI0-2, the SIO-3, 

$10-4 and the S10-8/6 


ZaAATACoIKAS 


Gu ee ewe eno 


PTTTIT ITT TLL 
PPErY 


TTT TT TT oC 
DOleseseMyUKte ss 


E 


sp 
~S10-1* 


TxeD v4.20 
Ge de (e> $980 by Research Machines 


Pd | 


Saooth Scrolling Saooth Scrolling Sepoth Scrolling 
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Smoot scrolling Sapoth scrolling Saooth scrolling 


Seooth Scrolling .... Sanath Scrolling .... Sapoth Scrolling 
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Smooth scrolling 
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Rotation centre(-16 ,-18 > 
frgie of rotation -28 Degrees 


Providing exactly the right facilities for different 
applications can be a real problem when a system is as 
versatile as the 380Z. 

Take, for example, screen line length. Not only do 
different users have different needs; so too do individual users. 

They might welcome forty character clarity for 
presentation, display, and control applications; but they also 
want eighty character capacity, because word processing, 
some programming languages, and many general-purpose 
applications demand it. 

So we've developed Varitext — to provide both, on the 
same machine. 

Varitext means that the 380Z user can always choose 
the line length best suited to the application. It gives access 
to a growing range of 80 character software without losing 
all those well-established and popular 40 character 
applications. It makes the 380Z equally effective as a 
computer and a word processor. It lets programmers use the 
character mode with which they are 


familiar —or which languageslike ALGOL, 99155 F:V 0c @ts Moy ls\@tal ikl aes 
MICROCOMPUTER SYSTEMS 


FORTRAN, and PASCAL really need. 


Research Machines 


And it improves the quality of our already exceptional graphics, 
by offering a smaller character size for neater annotation. 


But the Varitext option goes a great deal further than 


that. We also saw it as the opportunity for a major 
enhancement of the 380Z’s screen handling capabilities. 


So we added: 
(] an 8 x 10 dot matrix, to further refine the character set; 
_] an additional set of 128 user-definable characters; 
_] reverse video, underlining, and selective character dimming; 
[] smooth scrolling and faster screen filling; 
C user defined windowing (and independent scrolling) 
of screen areas; 
[1] audible tone generation (option) 
And all that, we believe, makes the 380Z’s screen 
handling the best on the market. 


The Varitext option is available with new systems 
or as a user-installable enhancement 
to existing 380Z systems. Contact 
our Sales Office for details. 


RESEARCH MACHINES LTD Mill Street, Oxford OX2 OBW, Tel: (0865) 49866 
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ATLANTIC 
COMPUTER STORE 


sY...RENT...LEASE...B 


BUY... 


. RENT... LEASE . 


SUPERBRAIN from £1750 Lease from £12 per dese 


WORD PROCESSING offer £2795 ASy Fy 
Lease around £17 per week Ra dD ED 
Letter quality word processing 

includes | Days Training 

TAILORED BUSINESS SYSTEM from £30 per week 
Fully integrated accounts — Full training 


plus maintenance | year 
Stock/Invoices/ Sales Ledger/Purchase/ Nominal/Payroll 


"ACT SIRIUS 1 
16 BIT MICRO 


@ With full accounts 
Software 

@ Wide range of 
application packages 
available 

@ CPM Compatible 


Buy a typewriter which you can 
use with your computer. 
Silver Reed/Olivetti RS232 — 
entronics — IEEE interfaces now 
available. SPECIAL OFFER 
Olympia K.S.R. 


TELEVIDEO 


Multi-User Multi-Tasking From £5130 


A MUST FOR 
MULTI USERS 
will ran your 
existing ep/m software. | 


OKI MICROLINE 80 


Smith-Corona TP. I AGEN OEP 5. 
£1295 


Simple Reliable Mechanism Free delivery for cash with order _, 


Serial/Parallel/Optional IEEE Extra 


__ /ATLANTIC SERVICE FACILITIES 
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The company provides full servicing cover throughout the entire country on a 24 
hour call-out basis. Additionally, the company has its own hardware 
engineering team based at the matin office in London. 


ATLANTIC CONSULTANCY 


The Company also retains the services of highly experienced computer 
consultants who are readily available to design a system to meet your special 


4 Atlantic Micro Systems provide a modern, 3,000 sq. ft. professional training 


centre capable of training up to 250 people a week using the latest teaching 
aids. DEALER oa (etecgge) rteie) 


ATLANTIC 


ATLANTIC MICRO SYSTEMS 


APPLE I COMMODORE 
48K Apples £650.00 —— Commodore 8032 
Double Disk Drives || CBM £755.00 
Se. ~ | Commodore 4032 PET 1 
: ‘ar _.4 £595.00 ! 
: pein fan Commodore Printer =——ma 
= 4022 £395.00 
4] Serial/Parallel J Ais / Commodore 8050 a a 
Cards £65.00 iin £795.00 ——— 
Visicale 3.3 £100.00 ~~__y Bags of Software eee Offer 
Full Range of software — too DMS. £200.0 
numerous to mention! / »Visicale £100. 00 


70-72 Honor Oak Park, London SE23 IDY. Reema re pers 
Telex: 896691 1RG ATLANTIC 


Ovemight deliveries. Telephone orders 
welcome on all credit cards. All prices 
are exclusive of VAT and delivery. 
ATLANTIC prices subject to dollar 
fluctuation. 
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HER MICRO FINANCIAL PLANNING 
PACK AGES LEAVE ( + 


At Comshare,while we’re develop- appreciate that brains aren’t everything. 
ing our software, we’re also developing Muscle counts as well. 


PC5/5/82 


— biceps. : ; James Lascelles, Comshare Ltd. 
(As we're No.1 suppliers of finan- 32-34 Great Peter Street, London SW1. 


cial packages in Europe, it’s important _ I want to know more now. Please send me your 
to have both.) Fastplan Factsheet. 
Fastplan is our powerful new: ee . : a 
menu driven micro based financial plan- a" 
: : Address:. 
ning system, at a cost effective £395. : r 


However, add 24 offices through- FASTPLAN 


out Europe, custom-built training 
schemes, a free enhancement service, 
Making the computer make sense. 


as Well agoumecipine andyouu eee 
@Circle No. 130 
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TRADE AND EXPORT 


Definitely the very best deal for 
D.E.M.. USTARIBUTORS ANDO DEALERS 


throughout Europe 


THe SiNGLE SOURCE FOR MICROCOMPUTER FCOUIPMENT, 
PERIPHERALS, SUPPLIES ANDO SOFTWARE 


EPSON - ANADEX - TEXAS INSTRUMENTS - QUME - DIABLO - NEC - 
RICOH - OKI - CENTRONICS - TEC - OLYMPIA - ADLER - APPLE - 

_ COMMODORE - HITACHI - SHUGART - CONTROL DATA - BASF - 

FACIT - FUJITSU-PRINTRONIX - DATA PRODUCTS - OLIVETTI- ETC. ETC. 


Obtain substantial savings by combining your purchases with 


hundreds of other trade buyers throughout Europe 


@ No commitment to purchase minimum quantity 
@ Parts and labour warranty 
@ Fast delivery 


Telephone or write for details of 


INFORMEX CONSORTIUM PURCHASE SCHEME 


INFORMEX-LONDON LTD INFURMER( Te 


8-12 Lee High Road, London SE13 5LQ 
Tel: 01-318 4213 (10 lines) Telex: 892622 


AGENTS REQUIRED WORLDWIDE 


@ Circle No. 131 


MAXIMUM VALUE... MINIMAL COST 


The popular Houston Instrument HI-PLOT range of digital plotters: DMP-2 Thestandard A4 sized 
@ Well designed and ruggedly constructed £770 ~=HI-PLOT 
@ Easy to interface via RS232C, IEEE or Centronics compatible DMP-3 A4sized but intelligent 
‘ So ie - sabe Ah £985 with remote controls 
asy to use — software listings are available free of charge DMP-4 Intelligent like the DMP-3 


@ Wide choice of models 

@ Highly reliable 

@ Good quality 

@ O. 1mm step size 

@ Single or 
multi pen 


£1055 with the same features but 
with pushbutton controls 
DMP-5 The A3 sized standard 
£1215 HI-PLOT with the same 
features as the original 
DMP-2, but with vacuum 
paper hold 
DMP-6 A3sized but intelligent 
£1430 withremote controls 
DMP-7 Like the DMP-6 but with 
£1570 pushbutton controls 


Add £340 for multipen operation 


SINTROM GROUP 


: ; Sintrom Electronics Ltd 
sintrom Electronics  xavemccupricsid 
Complete mini/micro A, PSa ui pee 85464 

| 


system capability Telex: 847395 
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LB Wes ee 


Litton 


The 
Special Epson distributor 
with 
Special Epson prices 


Yes - one Call 
does it All! 


We're your One Stop Shop for 
Apple, Superbrain and other 
leading personal computers. 

We can offer the Tabs accounting 
and stock control packages, 
Wordstar for word processing 
and Visicale for financial 
modelling. We provide on-site 
maintenance and tailored 
programming services second 

to none. We pride ourselves on 
giving first class customer support 
and training. 


Laad 


i 


MX-80 F/T Type IZ 


Ca 
ay 


Dealer 
discounts 
aVa i Fs b | e ; or ask for details of our free weekly seminars. 

ee 


Call us now and arrange a demonstration 


SS Tau LO5)g 


estrone Home leap COMPUTER SALES AND SERVICES 


Bilton Fairway Estate-Long Drive: Greenford: Middlesex 


‘Telephone: 015780950 & 5780957/8/9 make sure you get itright 


260 Cambridge Heath Road, London E2 9DA 
Telephone: 01-981 7311 Telex: 8952578 


@Circle No. 133 @ Circle No. 134 
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THESE SHARP COMPUTERS 


CP/M, the world’s most widely MZS80B 


used operating system is available as an option to run on the 
Sharp MZ-80B, making it, arguably, the best scientific micro 

on the market. With high resolution graphics as standard and 
hard disks, MP/M and CP/NET available, the MZ-80B is now 
a superbly flexible machine, equally at home in commercial 
and technical environments. 


Poyeyal | ° 


===) ) 


WORDSTAR # Powerful word-processing 
ackage, made easy to use by full function 
ey support on the MZ-80B £242 

MAILMERGE Add on to WORDSTAR, 

provides mail-shot and textinclusion. £73 

SPELLSTAR Add on to WORDSTAR, for 


spelling checking. £121 
DATASTAR Screen oriented form definition 
and data entry tool. e171 


SUPERSORT | Powerful disk based 
sort er Stand alone program and 
MICROSOFT* compatible CALLING 
SEQUENCE RELOCATABLE 


ROUTINES. £122 
SUPERSORT Il As SUPERSORT |, but only 
the stand alone program. £97 


WORDMASTER Superb screen based text 
editor, all functions driven off MZ-80B 
function keys. £73 
CALCSTAR The new financial planning 
package fromthe MICROPRO stable. £144 
EASYFILER Flexible data definition, data 
entry, dala update and report 
generator. £150 
GENISYS General insurance sysiem for 
office admin and accounting of general 
insurance broker. £1000 
EMIS Estate agent management 
information system. Designed by estale 
agents for estate agents. £795 
COMAL-80 The revolutionary structured 
programming languages, easy to use as 
ASIC. Recommended for education and 
teaching environment. £130 
BASIC-80 # Accepted standard 
Microprocessor based BASIC 
interpreter, £209 
BASIC COMPILER # BASIC-80 compatible 
compiler, makes BASIC programs run 


many times faster. £236 
FORTRAN-80 # ANSI standard FORTRAN, 
except for COMPLEX numbers. £298 


40 


RUN ALLTHIS 
M BASED SOFTWARE 


COBOL-80 # 1974 ANSI standard COBOL 
with large program chaining and screen 
DISPLAY /ACCEPT. £4 
M/SORT Powertul sorting facility for use 
primarily with COBOL-80. £75 
Mu-MATH & MuSIMP Symbolic math 
package, allows computalion on to 611 
arithmetic digits. Superb for scientific and 
engineering applications £149 
Mu-LISP & Mu-STAR Extended LISP 1.5. 
Includes screen based LISP environmen! 
editor. £119 
EDIT-80 & FILCOM Line oriented random 
access tex! editor. Includes source and 
binary file compare program £71 
MACRO-80 # Assembler with Z80° 
mnemonics. Includes linking loader, library 


manager and cross referencer. £119 
CIS COBOL ANSI 74 standard COBOL to 
full level 1 standard £425 


FORMS-2 For use with CIS COBOL, 
provides superb screen handling capabillt 
for CIS COBOL programs £100 
PROSPERO PRO PASCAL Fastest Z80” 
PASCAL we know. £190 
PL/1-80 ANSI slandard subset G based 
PL/1 producing direct object code for fast 
execution. £298 
BT-80 Record retrieval system or use with 
PL/1-80, to give data base management 
facilities. £119 
MAC Upward compatible assembler from 
ASM, provides MACROs and Z80° 
assembly support, £53 
ZSID Super symbolic debugger, with tull 
280° mnemonic support. Works well with 
MACRO-80 £59 
TEX Text for matter ideal tor producing 
manuals and similar documents. Note this 


is not screen based. £59 
DESPOOL Allows listing of files at same 
time as other processing. £29 


CBASIC # Commercial BASIC, used 


extensively for business packages. £65 
CB80 Full compiter for CBASIC £298 
MINi MODEL # Very powerful professional 
financial modelling package £399 
MAGSAN # Indexed sequential access 
foulines, for use with CBASIC £110 
BASKAM # Basic keyed access routines tor 
use with BASIC-80 £95 


DATAFLOW # Easy use data file entry tool 
For reports, labels or MICROPRO* 
MAILMERGE compatible files £39 
PADMEDE/MICRO TECHNOLOGY A full 
fange of business software converted by us 
from the highly reliable PADMEDE originals 
to run under CP/M 

SALES LEDGER SYSTEM Fully integrated. 
secure, parameterisable with full report 
facilities 

PURCHASE LEDGER SYSTEM All the 
same flexibility as the sales ledger 

system £249 
SALES INVOICING SYSTEM Automatic 
product description access, audit trail, 
instantly updatable product file (even while 
creating an invoice). Integrates with sales 
ledger system if required £249 
NOMINAL LEDGER SYSTEM Integrates all 
the sales and purchase side of your 
business. Trial balances can be produced 
for incomplete records accounting £249 


Micro Tec 


LIMITED 


7 %) 
Royal Sussex Assembly Rooms, The Pantiles, Tunbridge Wells, Kent. ‘CRA): 
Telephone: (0892) 45344. Telex: 95441 MicroG. 


hnolosy = 


PC 3201. it is available in two forms. The first is a relocated CP/M giving you 
46.5K of user memory, all you need do is insert a disk and off you go. This 
version will only run the products marked # in our price list. The second 
provides you with asecond Z80A processor on a card which plugs in to the 
1/0 interface card chassis and runs standard CP/M,64K memory, with access 
to the whole library of products in our price list. This together with the 
PC 3201's large screen and keyboard makes the PC 3201 a superb business 
machine. 

CP/M for both these machines is available from your local Sharp dealer, 
or in case of difficulty, please call us on (0892) 32116. 


STOCK CONTROL SYSTEM Full stock 
control system with minimum stock levels 
and re-order levels. Integration to sales 
invoicing system provided. £249 


MICRO TECHNOLOGY MICROTEXT 

Easy to learn and easy to use text 

processor with far more triendly user 
interlace than WORDSTAR. II you wish to 
use il, then far more power ts available to 
you, inctuding calculator, column and row 
fotalling and macro-text functions £270 
MICROMERGE Integrate and merge facilily 
for use with MICROTEXT. Use for mailshots 
and simple dalabase retrieval and 

reporting. £70 
EXPAND Library routines for use with 
MICROSOFT" calling sequence products 
Gives MZ-80B graphics, cassette and 
music handling £65 
Free with any MICROSOFT product 
purchased at the same time from us. 

# All hese products now available for the 
PC3201 

Please state lor which machine/version of 
CP/M the product is intended 


COMAL-80 The structured BASIC like 
language that has been given so many 
favourable reviews in the computer press is 
now available. £130 


Dealer enquiries welcomed. 


\_ 4G 
= 
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Editorial === 


Hit any key to continue? 


THE STORY GOES like this; there was a man selling micros and a 
man who might buy one. The small-business customer that 
every micro dealer dreams about walked in and made very 
hopeful noises, expressive of a desire to revolutionise his 
business by buying many small computers. 

The man who might sell one was delighted. He produced his 
most expensive program, with advanced, interactive, user- 
friendly features and proposed to blow the potential buyer’s 
head off with the wonderfulness of it ail. 

He sat there patiently while they wiggled plugs in the wall to 
see why the disc drive would not boot, and he made not a 
sign of annoyance, when young Donald, from the back room 
pointed out that someone had “‘borrowed” the computer’s 
fuse for the kettle. 

Eventually the machine was persuaded to boot and load the 
wonder package. It first printed up a self-satisfied account of 
itself and then : “Hit any key to continue?” 

The customer was shown to the controls. He nodded, read the 
message, pulled his chair up to the table and read it again. 
He leaned back, crossed his legs and looked at it once more. 
He looked at the back of the machine — no enlightenment 
there. A finger hovered over the keys, but then died and lay 
on the desk. He rubbed his eyes, polished his glasses, shook 
his head. He ran his finger along the line of text: 

Hier AGNEYAKGESY SO sGsOuNeialeNG UE: 7? 

The more he looked, the less sense it made. Was it an order? — 
No, it had a question mark. Was it a question? If so, what 
was the answer: Yes or No? Why was it asking him anyway? 
They said computing was not as easy as it seemed. Perhaps 
‘the machine’s problem was the word ‘‘any’’. Surely, the key 
with “‘A” written on it produced a different effect to the key 
with “‘)’’, yet the question seemed to imply either that they 
might be the same, or that someone ill-informed might think 
so. Was the problem simply “‘hit’’? Perhaps the computer 
had suffered some bad experiences and like a stray cat was 
revealing its history by cringeing as it was approached. 

Or was the problem “continue”? “Do you honestly think that 
just by delivering random blows you can make me carry 
on?” It had written some tendentious nonsense on its TV 
screen. Did you have to believe what computers said? Were 
they capable of lying? Without the ‘‘?” it would make sense. 
It had written something and was waiting for you to read it 
before it “continued” — whatever that might be. But 
computers are infallible, so “?”” must be there for a reason. 
Was it some sort of intelligence test? Is this the point where 
those who could hack the micro-revolution went on to fame 
and fortune and those who could not were relegated to the 
scrap-heap of history? 

Computers are expensive and delicate. Surely you might wreck 
the gear if you just pressed any old key. Perhaps that was 
how these people made their livings: they sat innocent 
victims down in front of the machine, baffled them with 
unintelligible messages and then sent them a bill for the 
damage. No — that was a bit extreme. But how was one to 
interpret the voice of this text? Was it like a message written 
on a scrap of paper by someone sitting on the other side of 
this table? Or was it to be treated like an inscription on 
stone, intended for rhetorical effect only; or even like 
writing in the clouds — a freak of nature interesting only 
because it looks so much like writing? 

The potential customer stood up, picked up his briefcase and 
walked out without a word. Young Donald leaned over and 
hit any key. The machine wrote: “Disc Error”. 

We all know what happened. The programmer could not be 
bothered to write a proper input routine and just made do 
with Input and a prompt string. Input helpfully puts up a 
“2” but we are all so used to it that we do not notice. 
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We are at a tricky stage, when the people who have to embrace 


the new era are completely baffled by computers. They come 
to the machines with completely unrealistic expectations. 
They have no solid mental models of what a computer can 
and cannot do. They feel anxious and insecure about using a 
machine they do not understand. 


Unfortunately, although this uncertainty is widespread, we are 


It 


now expecting people to gut their businesses and hurl the 
entrails into silicon. The problem cannot be concealed under 
a thin dressing of computer literacy in the population at 
large. 

goes much deeper than “Hit any key to continue?” If 
programs work in a consistent, understandable way, it is easy 
to explain how to use them — for an example of how not to 
do it, read ““The Unix Road to Power” in our March issue. A 
programmed computer is an immensely complicated 
machine; and there are very few guidelines about how it 
should work. After a century of trial and error, the manuals 
of most cars do not now explain how to drive them — they 
are about the cigarette lighter and how to empty the 
ashtrays. 


The limitation on most general-purpose software is now not 


what can be done by the hardware, but what can be 
explained so that the user can remember it without going 
mad. The Americans often provide huge menus allowing for 
every contingency. Their magazines assess rival products by 
counting the number of “features” each offers and the 
weight of the manuals. In fact the best package is the one 
with the fewest ineradicable bugs and the shortest manual. 
The perfect manual simply says: “Switch on”. It can be that 
concise because the program is-so lucid that it needs no 
explanation. 


There is no simple recipe for manual-less software but we 


could build on those few conventions that already have a 
foothold. For instance CP/M users will be accustomed to the 
convention that “‘*’ will stand for an unknown word in a 
file-name, ‘‘?” will replace an unknown letter, so that “File?. 
* will match to “File 1. BAS”, “File Z. PRN” etc. 
Secondly, operators should have logical validity within the 
operation of the program. You might be doing something on 
the screen and use {‘B to jump back to the top, left-hand 
corner. If the cursor is already in the top, left-hand corner, 

B should jump back into the stage before the screen 
appeared — which might be a menu, and *B again should go 
to the menu before that. 


There are plenty of chores that the computer could do. For 


instance if, at a.certain stage, the user is only allowed to type 
in numbers the machine might just as well refuse to accept 
anything that is not a number. Another convention might be 
that from time to time the user has a default entry to use or 
replace. The cursor might be positioned on the first charac- 
ter; hitting Return leaves the default in place and moves on 
to the next operation; hitting any other permitted key clears 
the field and starts a new entry. 


Any conventions must be consistent within the program. Users 


must not find themselves in positions where the program 
appears to work differently and you also have to compete 
with conventions established by other software products. 
But once you have these conventions working you can cut 
down the manual size — and the amount the user has to 
remember — simply by explaining briefly what is happening 
and then moving on. If your software is well designed, a lot 
of interactions between different processes can be ignored 
since they will be understood, or at least accepted at théir 
face value, when the user comes to them. 


Electronic engineering is no problem. Mental engineering is a 


whole, new untried field. Anyone got any ideas? 
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INNOVATIVE 
TRS 80:GENIE SOFTWARE 


MEMDISK 


ADDITIONAL DISK TYPE STORAGE FOR UNDER £25!! 


One of the most fantastic utilities to hit the market in many a day! MEMDISK literally 
creates a disk drive type storage in RAM. It uses many of the extensive sophisticated features of 
LDOS in order to achieve this miraculous effect! When the ‘‘drive’’ has been created it may, in 
general, be used as any other drive. Commands such as COPY, BACKUP, FREE, DIR, SAVE, 
LOAD and DUMP may all be utilised. 

Memdisk is an absolute boon for the single drive user. Files may be copied from his single 
drive to the drive in memory, disks changed and then copied back. To coin a phrase — the 
applications are only limited by the imagination of the user whether you have one drive or 
more — after all, you always need another! 

There are, of course, some limitations. Chiefly, that the maximum size of storage is 27K 
usable. The other side of the coin is that this space is user selectable from 1.5K to 27K. Tracks 
may be set up in 1.5K or 3K blocks. 

Memdisk may be used with Double Density drives without any problem, although the 
memory drive itself, of course, cannot be double density. To assure reliability, Memdisk tests 
the RAM area which it is going to use before it installs itself. 

Best of all, a Memdisk drive is faster than any floppy drive available and it is even faster 
than many hard disk drives. Memdisk involves no additional hardware of any sort. There is 
nothing to align, nothing to clean and nothing to break. It’s all software. 

Memdisk is available for all Genie machines and the Tandy Model 1 and Model 3. It 
requires a minimum of one drive 48K RAM and LDOS. 


pest MOLIMERX LTD 
rea 


A J HARDING (MOLIMERX) 


1 BUCKHURST ROAD, TOWN HALL SQUARE, BEXHILL-ON-SEA, EAST SUSSEX. 


TEL: [0424] 220391 / 223636 TELEX 86736 SOTEX G 
TRS-80 & VIDEO GENIE SOFTWARE CATALOGUE £1.00 [refundable] plus £1 postage. 
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Our Feedback columns offer readers the opportunity of bringing their computing 
experience and problems to the attention of others, as well as to seek our advice or 


to make suggestions, which we are always happy to receive. Make sure you use 
Feedback—it is your chance to keep in touch. 


Sorcerer graphics 

FEBRUARY’S Z80 Zodiac contained a 
short article of mine about Sorcerer 
graphics. Unfortunately, four lines were 
incorrect. 


In listing | line 1030 should read 
1030 ; AD= 1024 + (Y/8—INT (Y/8)) *8 + 8 
* (CH-1) 

Line 1040 should read 
1040 : POKE AD. (2 ** (7—8*(X/8 — INT(X/ 
8))) + PEEK(AD)) 

In listing 2, line 10010 should read 


10010 POKE 260,0: POKE 261,48: REM IF 
ROUTINE STARTS AT 3000 H 


In listing 3, line 40 should read 
40 : DX=X2-X1: DY=Y2-Y1: IF ABS 
(DX) <ABS(DY) THEN 80 


Hans Middelbeek, 
Goirle, 
Netherlands. 


Petpro 
A GREMLIN seems to have crept into my 
Petpro listing, Practical Computing 
December 1981]. In line 119, ORI = C 
should be deleted. 
Ian Birnbaum, 
Needingworth, 
Cambridgeshire. 


Networked Pets 
THE SIXTH FORM A-level group of our 
school is currently working on a network 
system for Pet 4032 micros. At present 
we have successfully programmed in 
Basic and implemented a system to allow 
keyboard conversation between two Pets 
using a connector constructed by our- 
selves for use with the parallel user port. 
Anyone wanting further information 
such as how to construct the connector, 
and a documentation of our two-way 
Pet-Talker should write to us. Also, it 
would be appreciated if anyone who has 
produced a similar system would write to 
us with their ideas. 

J Cantrill, N Dutton. S Hancock, 

N Hudson, A Lakin, N West, 

The Pingle School. 

Burton-on-Trent, 

Staffordshire. 


Slide projection 

THE BCD-DECIMAI. decoder described in 
Philip Barker’s February article on 
slide-projector control is the $N74145 
not 7145. It has open-collector outputs, 
capable of sinking 80mA, and dual-in- 
line relays are available such as 
RS-349-383 which require only !0mA 
coil current. These may be driven directly 
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from the $N74145, without the 7404 
inverters and 2N3053 transistors shown 
in figure 4 of the article. Further, RS 
Components does not stock a relay with 
the code number given in the article, but 
the pin-out diagram corresponds to that 
of the RS-349-383. 

A W Joines, 

Cambridge: 


Arfon speech board 


THE REVIEW of the Arfon Microelec- 
tronics speech-synthesis board stated that 
a further £140 was needed to interface it 
to Pet, Tandy and RS-232. This is not so; 
a complete operational boxed system for 
the Tandy, Video Genie and RS-232 
costs £138, for the Pet and Vic-20, £114, 
and the basic board for Nasbus 3/80 bus 
and Apple costs £98. These prices are for 
complete operational systems. 
P M English, 
Arfon Microelectronics, 
Caernarfon, 
Gwynedd. 


In praise of Prestel 


THE FATE of Prestel in this country must 
lie in the volume of sales during the next 
couple of years. Those of us who wish to 
see Preste] as a success, and not least 
British Telecom, must find a way to 
attract new subscribers. I have heard 
from many micro owners their envy at the 
great systems in the United States such as 
Source and MicroNet. 

Such jealousy is misplaced — Prestel is 
just as effective a system. If you have a 
telephone, it will cost £15 for installation 
of the necessary Prestel jack socket. The 
quarterly rental is SOp. If your telephone 
line is not a business one, then you have 
no other rental cost for Prestel. 


Duncan in Comal. 


PRINT “Drunken Duncan” 
across: =40;down:=12;stop:=0 
REPEAT 
CURSOR across, down 
PRIN 
dir:=RND(1,4) 
CASE dlr OF 
WHEN 1 
down: =down-— 1 
WHEN 2 
across: =across+1 
WHEN 3 
down:=down+1 
WHEN 4 
across: =across— 1 
ENDCASE 
step:=step+ 1 
UNTIL across <20 OR across> 
60 OR down <1 OR down> 23 
PRINT “Duncan took”; step: ‘‘steps” 


When you go on-line on the US. sys- 
tems the cost for one hour during the 
cheap rate is about £2.50 plus the cost of 
the telephone call. The same time on 
Prestel at the cheap rate costs £1.20 
including the telephone call charge and 
VAT. The only other cost that you may 
have is the page charge. Some of the 
information providers charge a small sum 
for the information they supply, but most 
Prestel pages are free. 

Another thing Prestel has is telesoft- 
ware. This is an expanding field and we 
microcomputer owners can make the 
most of it. Look at your computer and 
think how Prestel will keep you in the 
forefront of viewdata. 

John A Douglas, 
Dumbarton. 


Duncan in Comal 

RAYMOND FOx’s challenge to produce a 
fully working Drunken Duncan program 
is a strange way to conduct a serious 
educational debate, but here is the pro- 
gram which was a source of my original 
article. There is no “rigmarole of sub- 
routines”. The program runs on an SPC/1 
microcomputer and has been used for 
two years as a simple example of how a 
multiple decision may be handled. 

Simple examples are used in articles to 
illuminate the essential ideas without 
bothering the reader with unimportant 
details, but if Mr Fox wants to see how 
medium and substantial jobs are tackled, 
there are 114 examples in my book Struc- 
tured Programming with Comal. 

Some versions of Comal use a three- 
line procedure for cursor control but the 
SPC/1 incorporates it in the system soft- 
ware. One can build up graphics packages 
using procedures, or these facilities can 
be built into the system software. But this 
is just the history of ideas moving from 
applications programs to systems  soft- 
ware and finally into hardware. That is 
how computers get better. 

It is quite wrong to say that Comal is 
full of complexities. Basic usually has a 
For loop, a local If-Then-Else and a 
primitive type of procedure, Gosub. It 
achieves multiple decisions with On con- 
structions. Comal has the same For loop 
and tidies up the other three with a global 
If-Then-Else, named procedures and the 
Case statement. Additionally Repeat- 
Until, While-Endwhile cater for exit from 
a loop on a condition rather than a count. 
Why should Basic have For but not 
Repeat? 

Advocates of Comal do understand the 

(continued on page 45) 
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THE PROFESSIONALS CHOICE 


Act Sirius 1 

16 Bit Stand Alone micro with 
superb features. 

128K,1.2MB Floppies, 
CPM86 as standard — £2395. 


Altos 

Up to 4 terminals and 40MB 
of Winchester Disc. 

One of the biggest selling 
small business systems 
starting at £2350. 


16 Bit system with 8 terminals available soon. 


OKI 1F800 

Quality graphics micro with 
full colour screen and integral 
printer. 64K and Basic 

are standard — £4750. 

Wide range of 

peripherals available. 


LSI M3 

High specification 

Stand Alone micro. CPM, 64K 
and up to OMB of Winchester 
in one package. Very easy to 
use. Detachable keyboard. 
User programmable 

function keys. From £2250. 


Superbrain 

Still a leader in 8 bit price 
performance. KGB having 
sold over 400 Superbrains 
has unbeatable experience. 
onthem. From £1875. 


Word Processing - Wordstar £250, Mailmerge £75. 
Full on-screen facilities enabling the printing of 
standard letters and preparation of mail shots. 


Accounting - From £300 per module. 
Integrated accounting systems with Invoicing. 
Sales, Purchase and Nominal Ledgers. 


o'\9 


Financial Modelling - Micromodeller £645. 
Budgets, forecasts and accounting data become 
easy to prepare. Allows “what if” projections. 


Calculation - Supercalc £175. 
Electronic worksheet for preparation of budgets 
and tables of data. 


Record Keeping - DMS £400. 
Personnel, stock or any other records 
with quick retrieval. sorting and reporting. 


Sales Office Management - Sales Desk £300. 
For the busy sales office to manage 
sales leads and marketing lists. 


Accounts - IRIS £750. 
Incomplete records and time recording systems. 


Payroll - Graffcom £500. 
Up to 500 employees both weekly and monthly paid. 
Automatic deduction for items like company pensions. 


Graphics - Price depends on application. 
Full on-screen graphics both colour and 
black and white. 


Engineering -SPERT £450. 
Suite of programmes for PERT analysis and 
civil engineering applications. 


Communications - Liberator £250. 

Enables a micro-computer to act like a mainframe 
terminal and transfer data from Floppy disc to 
another computer. 


Languages - From £175. 
Most major computer languages are available: Basic, 
Cobol. Fortran, Pascal and Assembler. 


9' 9'9'9'99 9191919 


Solicitors - Solace £1600. 
Solicitors accounting, client accounting and 
time recording. 


Multi-terminals - MP/M and Oasis from £350. 
Multi-user systems available. 


o 


MICROS LIMITED 


14 Windsor Road, Slough SLI 2EJ Tel:Slough (0753)38581/38319 Telex: 847777 
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Drunken Duncan in Forth. 


SCR # 47 

© ( DRUNKEN DUNCAN DEMO *) 56 LOAD 

1 0 VARIABLE XLEN O VARIABLE YLEN 
: LY 0 DO 4 EMIT LOOP ; : RT 0 DO 9 EMIT LOOP ; 
: UP 1 EMIT ; : DOWN 2 EMIT ; : LEFT 4 LT ; 
; HOMEUP 16 EMIT ; : CLEAR HOMEUP 22 EMIT ; 
: WHICH 3 CHOOSE 1- DUP ; 
; STAGGER WHICH XLEN +! DUP -l = IF UP DROP ELSE 

IF DOWN THEN THEN 


WHICH YLEN +! DUP -1 * IF LEFT DROP ELSE 


1F RIGHT THEN THEN 1 STAGCERS +! ; 
; OFFGRID XLEN @ O< XLEN @ 16 > OR 
YLEN @ O< YLEN @ 16 > OR 
; INIT CLEAR 8 XLEN ! 8 YLEN ! O STAGGERS ! 


8 0 DO CR LOOP 32 SPACES ; ( CLEAR SCREEN CURSOR MIDDLE ) 
: DUNCAN INIT BEGIN SLEEP STAGGER OFFGRID UNTIL CLEAR 


«" OFF GRID IN * STAGGERS ? ." STAGGERS" ; 

# 56 

( RANDOM NUMBER GENERATOR 

0 VARIABLE RND HERE RND ! 

+ RANDOM RND @ 31421 * 6927 + DUP RND ! ; 

1 CHOOSE ( ul -- yw2 ) RANDOM U* SWAP DROP ; 55 
( te 3 CHOOSE returns a number between 0 and 2 


Drunken Duncan in Pascal. 


PROGRAM DUNCAN ; 
CONST 
(* CURSOR CONTROL CHARACTERS *) 


LEFT = CHR(4); RIGHT = CHR(9); UP = CHR(1); DOWN’ = CHR(2); 


HOMEUP = CHR(16); CLEAR = CHR(22); 

TIME = 200 ; (* DELAY CONSTANT *) 
VAR 

J,1,XLEN, YLEN,STAGGERS,COUNT : 

ANSWER ; CHAR ; 

SEED : REAL ; 


INTEGER; 


FUNCTION RND : 
CONST 
MULT = 149; 
DENOM = 10007 ; 


INTEGER ; 


(continued from page 43) 

virtues of Basic. That is why we say keep 
the best of Basic but add the good struc- 
tures, to get Comal — structured Basic. It 
is mainly the Goto statement we deni- 
grate as the cause of much unnecessary 
confusion. It must be said that a sensible 
computing system should also have good 
direct-access files as some Basics and all 
Comal implementations have. 

In Denmark, the only country where 
teachers are given equal access to both 
approaches, 95 percent now prefer 
Comal. They are not a “sophisticated 
elite’. They work across the age-range 
seven to 19 and across the curriculum. 
Non-specialist teacher control of this 
remarkable new learning resource is a 
reality in Denmark in a way that we in 
U.K. are only struggling to achieve. 

Roy Atherton, 
Reading. 
Berkshire. 


Futile dispute ? 
I ENJOYED Raymond Fox’s “Who needs 
Comal?” in the February issue of Practi- 
cal Computing, but it seems to me that 
the entire argument is irrelevant. If 
neither side can agree that a particular 
feature of either language is a virtue then 
it is likely that the two languages are not 
serving the same purpose anyway. 
Perhaps an analogy exists between 
computer languages and human ones. 
The French government’s considerable 
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( RNDM NUMBER GEN ) 
© VARLABLE STAGGERS 


4 RIGHT 4 RT ¢ 


: SLEEP 2000 0 DO LOOP ; 


OR ; ( leaves boolean) 


VAR 

TIMES 3: REAL ; 
BEGIN 

SEED: “SEED*MULT ;, 


BEGIN 


END; 
END; 
PROCEDURE SLEEP ; 
BEGIN 

COUNT: =0; 


END; 


ARAN KAAKRARNRNAKAAAKAASN 


PROCEDURE STAGGER ; 
BEGIN 
1:=RND; 
®) CASE 1 OF 
O : WRITEC{UP); 
1 : BEGIN END; 
2 : WRITE(DOWN) 
END; 
XLEN: =XLEN+I-1; 
1: =RND; 
CASE I OF 


35 FD 29 1 82 
< 
< 
< 
< 
< 
< 


1; BEGIN END; 


YLEN: *YLEN+1-1; 


END; 


< 
< 
< 
< 
< 
< 
< 
< 
< 
< 


31/01/82 FUNCTION OFFGRID : 


BEGIN 


IF SEED > DENOM ‘THEN 


(* ENDS CASE *) 


STAGGERS : =STAGGERS+1 


TIMES:= TRUNC(SEED / DENOM) ; 
SEED1= SEED - TIMES * DENOM 


RND;=(TRUNC(SEED) MOD 3) 
(* RETURNS NUMBER FROM O TO 2 *) 


FOR I:*1 TO TIME DO COUNT:=COUNT + 1 


0 : BEGIN FOR J:=1 TO 4 DO WRITE(LEFT) END; 


2: BEGIN FOR J:= 1 TO 4 DO WRITE(RIGHT) END 
END; (* ENDS CASE *) 


BOOLEAN ; 


OFFGRID:*({{XLEN<O) OR (XLEN>16)) OR ((YLEN<O) OR (YLEN>16)) 


END; 

BEGIN 
SEED: #4999; 
REPEAT 


(* MAIN PROGRAM BEGINS HERE *) 


WRITE (HOMEUP,CLEAR); XLEN:©8; YLEN:=8; STAGGERS:=0; 
FOR I:*l TO 8 DO WKITE(DOWN); 


REPEAT 
SLEEP; 
STAGGER 
UNTIL OFFGRID ; 


WRITE(HOMEUP, CLEAR); 
WRITELN (‘OFF GRID LN 


WRITELN ; 


FOR I:= 1 TO 32 DO WRITE(RIGHT); 


(* CURSOR NOW AT CENTRE SCREEN *) 


* STAGGERS,” STAGGERS.* ); 


WRITELN(° ANOTHER ONE? “); 


READ (ANSWER ) 
UNTIL ANSWER<>‘Y* 
END. 


efforts to keep the French language 
“‘pure’’ have failed. Esperanto has not yet 
made much impact on the world despite 
its logical basis. Good old English goes 
rambling on. inventing new words and 
changing the meanings of old ones with 
what one could once have described as 
gay abandon. 

Human language evolves to meet the 
needs of the people who use it rather than 
the theories of academics, and people 
with different needs and requirements 
use different languages or different sub- 
sets of the same language. Surely com- 
puter languages will follow the same 
pattern, with the ones which are most 
widely available and which offer the user 
the greatest flexibility surviving regard- 
less of expert opinion of their worth. 

Ian Soutar. 
Tunbridge Wells. 
Kent. 


Fast Forth 


JUDGING BY THE “Who needs Comal?” 
article, Raymond Fox needs Comal, or 
any other language for that matter, to 
help open his mind. Languages are not 
rivals. they are communication tools. 
Why assume that a programmer uses only 
one language? Why does Mr Fox refer to 
other language users as “the elite”? Is it 
that he knows no other language himself? 

I have several Basics. I also have 
Pascal, Common Pilot, Lisp, Forth, and 
two assemblers. I use the language best 


suited to the problem in hand. That often 
tends to be Forth, so I enclose a Forth 
listing of Drunken Duncan. Duncan 
Starts in the middle of the screen and tries 

| 


to get off it. the original Atherton 
illustration. 

It took me 15 minutes to write and it 
ran so fast that I had to slow it down with 
the word Sleep to be able to see it. It 
allows a diagonal step as well as the 
vertical and horizontal. It is scaled so that 
the whole screen is used, but with an 
equal probability of Duncan making his 
exit from any of the four edges. As I use a 
CT-82 terminal, Duncan is written for 
cursor control rather than memory- 
mapped display. My Forth has no 
random-number generator so I had to 
write one, and the whole thing compiles 
into 543 bvtes. 

The program runs by typing the word 
Duncan. If you add the following: 

0 VARIABLE SEED 


: 4POSTERITY RND AT SEED ! ; 
: REDO SEED AT RNOD ; 


You can type 4 Posterity Duncan to see a 
performance, and rerun that same_per- 
formance by typing Redo Duncan. Forth, 
iS a structured, compiling, interpretive 
language all in one. 

I have also included a Pascal alterna- 
tive, which again has to be slowed down 
with a Sleep procedure. The p-code takes 
up 876 bytes, including Rnd and Sleep. 

Frank Dale, 
Shepperton, 
Middlesex. 
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BDC-600 operates in 
the Unix tradition 


THE BLEASDALE BDC-600 is 
the first British computer spec- 
ifically designed for Unix-style 
operating systems. This 
machine should transform 
Bleasdale Computer Systems 
from a leading British com- 
pany into a force in the inter- 
national systems market. 

The BDC-600 is a big micro 
capable of performing any task 
traditionally associated with 
minicomputers. It has exten- 
sive software and hardware 
development facilities, multi- 
user capabilities. and can run 
with a wide range of eight- or 
16-bit processors. Industry- 
standard Multibus modules 
are used but a wide range of 
industrial interface modules is 
available. 

This top-line microcompu- 
ter is expensive but excellent 
value. Although the machine 
will be mainly sold under 
OEM labels, Bleasdale will 
also have a network of dealers. 
Its Leicestershire factory 
should be busy with produc- 
tion of 500 systems targeted 
for the end of the year. 

The BDC-600 uses Micro- 
soft’s Xenix implementation of 
the Unix operating system. 
Unix is fast becoming the 
standard on 16-bit micros, for 


Eddie Bleasdale with the 
BDC-600. 


its flexibility and elegance as 
well as its high portability. 
Eddie Bleasdale, managing 
director of Bleasdale Compu- 
ter Systems is firmly commit- 
ted to Unix-based systems and 
hopes that his firm will 
become a leading centre of 
Unix know-how. 

Peter Hollands who has 
been appointed the Xenix 
co-ordinator at Bleasdale, 
explains that each Xenix sys- 
tem will come with a host of 
software including the C lan- 
guage and of course Basic. The 
text-processing software is 
fully comprehensive and a 
compiler writing system and 
spelling-checking program are 
included. Graphics and 


| information-handling software 


If your Vic-20 needs 35K memory, 40-column display and 
a colour writer, B&B Computers’ black box could be the 
solution. For £220 plus VAT this expansion unit includes a 
32K RAM board and an additional power supply to cope 
with the new electronics. It comes with all connecting 
cables and a replacement expansion socket and is 
guaranteed for 12 months. The Beeline Vic Expansion unit 
is available from selected dealers and by mail order from 
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Beelines, Freepost, Bolton, Lancashire, BL3 6YZ. 


are also available. Xenix’s only 
problems so far have con- 
cerned licensing agreements. 

The Z-8000 version of the 
computer is complete with 
256K of user memory, eight 
input/output ports, SOOK 
floppy-disc system and a 
10Mbyte Winchester hard 
disc. The whole package 
together with the software 
costs less than £10,000. 

The Z-8000 implementa- 
tion will shortly be followed by 
a 68000 version. A Z-80 
board with CP/M, and a 6809 
board with flex are available as 
is an 8086 with CP/M-86. For 
details contact Bleasdale 
Computer Systems, Francis 
House, Francis Street, London 
SWIP iDE. _ Telephone 
01-828 6661. Q 


Making light 
of airfreight 


AIRMAN SIX is an_airfreight 
management system for the 
Apple II computer. It was 
originally developed for the 
needs of an established air 
operator. The program can 
handle most. airfreight tasks 
including the printing of 
waybills, daybooks, back- 
referencing files. consolida- 
tions, and a number of other 
functions. 

Airman Six can be tailored 
to the requirements of the user 
and comes complete with all 
the hard- and software neces- 
sary and enough user support 
to start operating the system 
properly. The package has 
been developed by Type-Air, 
which is about to launch a 
similar sea shipping and quota- 
tions system. Type-Air is at 
Farnburn Avenue, Slough. 
Berkshire. Telephone Slough 
39418. 


How to give Peta 
change of character 


ALPHA PLUS is a_ character 
generator for Commodore Pet 
microcomputers which inserts 
easily into the present 
character-generator ROM 
socket. A length of wire con- 
nects the main unit to the sec- 
ond cassette port on the com- 
puter’s main board, and a 
switch which fits on the side of 
the Pet and the necessary 
software are also supplied. 

The standard version of 
Alpha Plus contains four 
character sets. The first two 
mirror the standard Commo- 
dore character sets, with a 
British pound sign replacing 
the dollar. This facility alone 
justifies the Alpha Plus, espe- 
cially for British businessmen. 
The Alpha Plus is not solely a 
reaction against the all- 
powerful dollar, since the third 
and fourth character sets can 
contain virtually any charac- 
ters. 

Character sets exist for 
German. Russian, Hebrew 
and Kana — the Japanese 
alphabet. In addition there are 
graphic founts for various uses 
including games, electronics, 
APL, and finance. Screen 
founts can be provided to 
match printer founts. This is a 


facility that is especially useful 
when a Commodore Pet is 
used in conjunction with a 
daisywheel printer which may 
have interchangeable founts. 
The standard Alpha Plus 
has the Greek characters so 
beloved of scientists and 
mathematicians in the third 
character set, and a graphics 
set in the fourth slot. The 
software supplied allows vari- 
ous character founts to be 
mixed on one screen, and 
includes a demonstration of 
the many possibilities of the 
package — there is even a 
facility for user-designed 
characters. All versions of the 
Pet are catered for. and 
documentation is supplied for 
each style of computer. 
Software running on a 
standard Pet without Alpha 
Plus will still run on a con- 
verted machine, and software 
written with Alpha Plus will 
run on an unconverted Pet. 
though without the special 
characters. Alpha Plus is 
available from Avon Compu- 
ter Rentals, 8 Eastbury Close, 
Thornbury, Bristol BS12 | DF. 
Telephone (0454) 415460. 
Enquiries about customised 
founts are also welcomed. 
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Accountants’ 
competition 


ACCOUNTANTS should blot 
those balance sheets and hurry 


down to their nearest 
Commodore/CSM dealer to 
enter a competition for which 
the prizes are £6,000 worth of 
computer goodies. Commo- 
dore (U.K.) and Birmingham- 
based Computer Services Mid- 
lands are running a competi- 
tion with a prize package of a 
Commodore 8032 microcom- 
puter, 8050 twin floppy-disc 
unit, daisywheel printer, CSM 
Auditman accounts produc- 
tion, and time records costing 
programs. 

The competition closes on 
April 28, 1982 and prizes will 


The CBM-8000 system. 


be presented during May 
1982. Further information 
from Peter Mart, Computer 
Services Midlands, Refuge 
Assurance House, Sutton New 
Road, Erdington, Birming- 
ham, B23 6QX. Telephone 
021-382 4171. Q 


Dutch tr 


RADIO NETHERLANDS is to 
broadcast another series of 
software suitable for a wide 
range of micros. This time it 
will be using its own communi- 
cations protocol, the Hobby- 
scope code, which it hopes will 
become an Esperanto for 
communication between 
| microcomputers as well as 
improving the capture rate of 
programs broadcast on both 
AM and FM radio. 

The software will be broad- 
cast to Europe on April 22 at 
0950 and !350 GMT on 
11,930, 9,895, 6,045 and 
5,955kHz and at 2050 GMT 
on 21,685, 17,695, 17,605, 
15,220 and 9,715kHz. Details 
of other times and 
wavelengths for North 
America, the Pacific and 
Africa can be obtained from 
Radio Netherlands. 

Programs are transmitted on 
the normal wavelengths from 
Hilversum in Holland and 
relayed via transmitters in 
Madagascar and the Nether- 
lands Antilles to give world- 
wide coverage. Experience of 
the first two broadcasts sug- 
gests that good results can be 
expected from a simple, direct, 
receiver-to-cassette connec- 
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Triumph-Adler has 
developed software to 
enable users of this 
Microwriter to transfer text 
to the Alphatronic 
microcomputer. The 
Microwriter is a hand-held 
word-processing device 
featuring electronic 
handwriting. Now text can 
be generated on site — 
even on a crowded 
commuter train — and then 
transferred to the 
Alphatronic at a later date 
simply by plugging the 
Microwriter into the 
computer’s communication 
port. The transfer software 
is available on disc, as is a 
new version of the Lexicom 
word processor, updated 
for the Microwriter input. 
For further information 

on the Microwriter interface 
contact Triumph-Adler 
U.K., 27 Goswell Road, 
London EC1. Telephone 
01-250 1717. 


tion if you are within range of 
the Hilversum station. Pro- 
gram capture tends to be less 
reliable if the signal has been 
relayed, because of differential 
reflection effects. Signals 
bounced off the ionosphere 
experience varying reflectivity 
for different frequencies, 
resulting in out-of-phase data 
capture. Most micros will hang 
up and refuse to read any 
more program data if this hap- 
pens. 

Radio Netherlands and the 
listeners to its Media Network 
computer hobbyist pro- 
gramme have developed a 
transmission protocol which 
alleviates this problem. They 
also claim other advantages 
for the protocol in regular 
micro-to-micro communica- 
tion, including, where permit- 
ted, the ability to send pro- 
grams on the phone without 
the need for a Modem. 

The Hobbyscope code is 
first loaded into the computer 
and then used to compile the 
received program into usable 
form for the host micro. This 
makes it possible to use suc- 
cessfully a program cassette 
for one micro on another. So 
far the Hobbyscope code is 


Education at 


all levels 


EDUCATIONAL MICRO USERS 
both sides of the border will be 
interested in the latest issue of 
the Scottish Educational 
Review. Subtitled ‘‘Microelec- 
tronics in Education’, it is 
edited by Jim Howe of Edin- 
burgh University’s Artificial 
Intelligence department, and 


| includes articles covering 
| applications of the micro in 


education from primary level 
to university. In addition to a 
number of general features 
there is a piece outlining 
computer-assisted learning in 
the Physics laboratory. 
Microelectronics in Educa- 
tion costs £4, or £2 if you are a 
member of the Scottish Educa- 
tional Research Association. 
You can order it from the 


| Scottish Academic Press, 33 


Montgomery Street. Edin- 


burgh. 


ansmit software 
to serve more micros 


available for the Apple, DAI, 
Sorcerer, Nascom. OSI Chal- 
lenger, Philips 2000, Commo- 
dore Pet, TRS-80 Model | 
Levels 2 and 3, South-West 
Technical Products, Sharp 
MZ-80K, Texas TI-99 and 
Commodore Vic-20. The 


ZX-81 has __ insufficient 
memory. 
Hobbyscope should also 


compact data for micros such 
as the TRS-80 with a transfer 
rate of less than 1,200 baud 
resulting in more storage per 
disc or cassette, and continu- 
ous program capture off-air or 


| from a telephone line, even if 


some incorrect characters are 
captured because of atmos- 
pheric or line noise. At present 
the transfer rate of 1,200 baud 
is too fast to ensure reliable 
transfer from transmitter to 
receiver so the latest test 
transmissions will be at the 
slower speed of 300 baud. 

A booklet containing list- 
ings of the Hobbyscope Basic 
code and a cassette with both 
the translation program and 
sample Basic programs, is 
available at the cost price of 
U.S.$8, from Jonathan Marks, 
PO Box 222, 1200 JG Hilver- 
sum, Netherlands. O 
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ZMITH \data 
systems 


WHETHER YOU'RE A DEALER OR OEM- 


Zenith can offer a product capability that includes: 

@ Microcomputers, CP/M based with storage to 10 Megabytes 

@ Systems that start from £1795 * 

e Word processing, including letter quality printer from £2985* 
(or lease from only £14 per week) 

e A comprehensive range of Printers, VDU's, systems and 
applications software 

@ 12"green screen Monitor—in Apple colours. (Dealer/OEM''s only) 


Equally important Zenith is a company that: 

e Is supported by the multi million dollar Zenith Radio Corporation 
of America 

@ Is committed to holding comprehensive UK stock 

© Offers Country-wide service support 

e Offers Dealer support including National Advertising Campaign 

© Offers Realistic Discount Structures 


“Prices correct at time of going to press. 


NEW DEALER ENQUIRIES WELCOME oa 


Ol could be interested in a Dealership 111 would like to receive details of your OEM terms | 


Name Position 
Company Address | 


| 
Telephone EMIT 


The quality goes in before the name goes on. | 
Or call Dave Taylor or Jim Detheridge at - 
| Zenith Data Systems Bristol Road, Gloucester. GL2 6EE. Telephone 0452 29451. | 
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Word processing for 
the first-timer 


THE 3007 SYSTEM word proces- 
sor is styled like an electronic 
typewriter to provide first- 
timers with a low-cost word 
processor, according to its 
makers the Dictaphone Com- 
pany. 

It is available as a stand- 
alone unit with its own mem- 
ory and processor, or as part of 
a shared-resource system. The 
3007 has a keyboard — with 
QWERTY, numeric pad and 
function keys — thin window 


ZX users taste real 
world with RD 


SINCLAIR OWNERS wanting to 
experience the delights of 
computing in the real world 
will welcome the RD-8100 
series. The range includes two 
motherboards and five inter- 
face modules. At £40 for a 
basic system unit with a 
Micro-Mum, anyone with a 
Sinclair micro can begin toying 
with the interface between the 
machine and the real world. 

The five interfaces are the 
RD-8110 logic input/output 
interface, the RD-8130 
analogue input interface, the 
RD-8140 analogue multi- 
plexor/amplifier, RD-8150 
analogue output port, and the 
RD-8180 light-pen module. 
These units all connect to the 
ZX-81 via the motherboard. 
Super-Mum is a fully-buffered 
motherboard/console accom- 
modating up to eight modules, 
and costs £40. The Micro- 
Mum only takes two modules 
but costs just £15. 


display and 40cps metal 
daisywheel printer all in one 
desk-top unit. Under the desk 
an electronic control package 
and single floppy-disc drive 
gives the machine 140 pages of 
text storage. 

The 3007 has full editing, | 
records processing and maths 
functions, automatic under- 
line, centre and bold face. Text | 
can be printed in 10 or 12 
pitch with proportional spac- 
ing, and one task can be input 
while another is printed. As 
part of the Dual display system 
the 3007 can use a shared sys- 
tem rather than its own mem- 
ory. The printer can be used 
by other operators while work 
is being keyed in. The 3007 
stand-alone unit costs £4,700 
and the shared-resource sys- 
tem costs a further £3,000. 
both available from Dic- 
taphone, Regent Square 
House, The Parade, Leaming- 
ton Spa, Warwickshire CV32 


4NL. Telephone Leamington 
Spa (0926) 38311. QO 


This is the CTM 300 Colour Terminal, which offers superior 
colour clarity and resolution to a 0.3mm. dot pitch. The 
terminal is serially RS-232 interfaced and is intelligent, with 
a standard display of 80 characters by 25 lines. It can also 
be programmed with other formats. The keyboard contains 
the usual QWERTY set together with function keys and a 
numeric keypad. Inside the keyboard unit lies the terminal’s 
intelligence, a Z-80A processor. Standard features include 
a light-pen interface, a printer interface, American/ 
European standards for power and video, a 256-character 
fount, and interface speeds of up to 19.2Kbaud. The termi- 
nal also has an automatic self-test routine and a CRT saver 
feature which extends the life of the display. The Terminal 
costs £1,107 and is available from Perdix Display Systems 
Ltd, 98 Crofton Park Road, London SE4. 01-690 1914. QD 


Holding data 
for 100 years 


BRISTOL FIRM has 


paper. The SGS M-120 is a 


The RD-8100 modules can 
be operated directly from the 
ZX-81’s Basic, mainly by use 
of Peek and Poke commands. 
This can be accelerated if 
machine code is used. The 
motherboard is memory map- 
ped to the ZX-81 RAM, each 
module having an address. A 
manual gives connection 
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A 
range announced a new rival for 


nonvolatile RAM device that 
can retain data without a 
power supply for 100 years. 
The device has a 256 by four- 
bit configuration, and uses a 
special n-channel, silicon-gate, 
double-polysilicon, MOS 
technology. This allows the 
contents of the memory to be 
written, erased, and rewritten 
electrically with maximum 
reliability and data retention. 
The M-120’s internal structure 
makes access times short 
enough for it to be used with- 
out Wait statements. 

The access times of the 
three versions of the device 
are 450ns., 700ns. and 900ns. 
The 900ns. version is specially 
Suited to single-chip micro- 
computers. All versions are 
TTL compatible and come in 
standard 18-pin DIL pack- 
ages. For further details con- 
tact BA Electronics, Millrook 
Road, Yate, Bristol BS17 
5NX. (0454) 315824. Q 


details. Prices for the modules 
are: RD-8110 £27.50, 
RD-8130 £29.50, RD-8140 
£34.49, RD-8150 £29.50, 
RD-8180 £34.49. The mod- 
ules are available from RD 
Laboratories, 5 Kennedy 
Road, Dane End, Ware, Hert- 
fordshire. Telephone Ware 
(0920) 84580. 
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HP 32-bit system may 
overtake its rivals 


HEWLETT-PACKARD’S 32-bit 
system could leap-frog 16-bit 
microcomputers. Strictly 
speaking the 32-bit computer 
would come within the mini 
end of the computer market. 
but its price might well place 
such a machine in direct com- 
petition with the larger micro 
systems. 

A custom-built 32-bit VLSI 
chip will be used in conjunc- 
tion with five similar custom 
chips. Hewlett-Packard is 
cagey about what products 
might incorporate 32-bit tech- 
nology, but expects the first of 
a new range of such products 
to appear later this year. 

The chip set comprises 
memory controller, RAM, 
ROM, VO processor, clock 
generator, and a 32-bit pro- 
cessor chip less than 0.25in. 


Floppy disc, 
stiff mailer 


ALTHOUGH AT FIRST SIGHT the 
Mailsafe floppy mailers might 
make you reach for the 
origami manual they are in 
practice remarkably simple to 
use. The 5.25in. and 8in. disc 
mailers are each capable of 
protecting up to four discs. 
For more details about the 
Mailsafe contact Basic Busi- 
ness Supplies, 50 Edinburgh 
Drive, Ickenham, Uxbridge. 
Telephone Ruislip (0895) 
676012. Q 


Star of file 
transfer 


FILESTAR IS a software pack- 
age for transferring text files 
from one type of computer to 
another. Used with the wide 
range of compilers, assemb- 
lers, cross assemblers, text 
editors and so on that are 
available for CP/M systems, it 
is a very powerful software- 
development system. Alterna- 
tively it can enable CP/M sys- 
tems to offload software from 
some of the larger computers. 

The package itself is written 
in Pascal and is available from 
MicroSec, 49b Market Parade, 
Havant, Hampshire PO9 1PY. 
Telephone Portsmouth (0705) 
450055. oO 
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square which contains 450,000 
transistors. Dana Seccombe, 
manager of the research lab 
attributes the necessity of the 
design to simple physics. The 
less distance a signal has to 
travel the quicker it reaches its 
destination, which leads to 
higher processing speeds. 


Increased density also means 
fewer chips, which cost signifi- 
cantly less and improve relia- 


bility. 


The system has been 
designed from the ground up. 
There are no off-the-shelf 
chips involved; every one has 
been designed to complement 
the others. In turn they 
required a fast data bus. It has 
a transfer rate of 36Mbyte per 
second. Hewlett-Packard has 
also had to develop a special 
copper-core technology to 
provide dissipative cooling for 
the system. Q 


Ferranti Computer Systems has developed a processing 
system which enables the user to input and process 
Chinese text using a keyboard and a visual display unit. 
So next time you feel like spending an evening typesetting 
the entire works of Chairman Mao or scripting a revolu- 
tionary ballet about the perfidious Gang of Four, you will 
have over 8,000 characters in a special dictionary that 


comes on disc. 
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New launch 
by Lifeboat 


LIFEBOAT ASSOCIATES has 
launched a new _ business- 
graphics package for micro- 
computer users. The software 
publisher claims that Graftalk 
has simple commands but can 
still produce a variety of bar 
charts, vertical or horizontal, 
with legend and axis labels, 
and pie charts. 

The Graftalk package costs 
£255 including operating 
manual, and comes with a 
joystick mode with light-pen 
support for graphic design. 
Support is also available for 
CRT, pen plotter, and printer. 
An optional digitiser is also 
available. Further details from 
Lifeboat Associates, PO Box 
125, London WC2H 9LU. 
Telephone 01-836 9028/9. JJ 


EPROM in 
kit form 


THE MSC/A2 EPROM pro- 
grammer can also be used as 
an EPROM memory board. 
This easy-to-build kit is suit- 
able for most microcomputers, 
and directly fits the UK 101 or 
Superboard machines through 
a 40-way ribbon and plug 
arrangement. 

Prices are £59 to £95 for the 
basic kit, £4.95 for the 40-way 
cable, and £6.90 for the 24-pin 
ZIF socket. Kits are available 
from MCS Electronics, 9 Wil- 
lowfields, Hilton, Derby 


Telephone 0283 733802. J 


U-A/D is complete 
Apple interface pack 


THE U-A/D complete interfac- 
ing system for the Apple II 
microcomputer includes an 
eight-channel, high-speed 
12-bit A/D converter, 16 digi- 
tal I/O lines and timer func- 
tions, complete documenta- 
tion and example programs. 
Also available is the U-DT 
which, by including two 6522 
VIA chips, provides 32 digital 
V/O lines and timer functions. 
For further details contact 


U-Microcomputers, Winstanly | 


Industrial Estate, Long Lane, 
Warrington, Cheshire. Tele- 
phone Warrington (0925) 
$4117. iu} 
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A business-like problem 
requiresa 
business-like solution 


| 
4 Ih 


+ 


=. NTERTEC DAIA syaeMs | ] 


in a word SUPEXBRAIN | 


And now the new HD version with its integral 3, 6 or 
12Mbyte hard disk Winchester drive can provide the answer 
to business problems which other desktop machines couldn’t 
begin to solve. 

Superbrain HD has enough hard disk memory to carry out 
a word processing exercise on a complete Russian novel (and 
keep a separate listing of the characters). 

Or provide the finesse to send a telex using the PO 
approved V24 auto telex interface board. And print out the 
answer unattended. 

As for business software at the right price there is perhaps 
no better supported micro family than Superbrain. While the 
hardware add-ons, such as the high resolution (512 x 240 
pixel) 3D graphics are what every business user should 
expect front a desktop micro computer. But not always get! 


SUPERBRAIN HD SE" 


ioe answer. From around £3,550.* based on 2§ exchange rate 


From the people who believe in Quality, Reliability and Support. 


Limited en available for appointments as dealer representatives 
areas. 


in select 


Optional Extras:— Software 

High Resolution Graphics Tektronix Emulation_ £140 
512 x 256 Pixel Graphics Surface plotting ___ £200 
16K 1/0 Mapped 3-D Graphics___ £160 
Mixed text and Graphics... Graph plotting _____ £80 
£435.00 (easily installed board) Symbol generator £80 
True Lower Case board £50 Suite of Software £330.00 
Low cost £ sign : 

True descenders Inverse video (purchased with board) 
alae off =r @ Circle No. 14 
Longer media life Lower maintenance costs 


ESL Dealers 


Applied Micros Ltd. 14 Clifton Road, Heaton Moor, Stockport, Cheshire. Tel: 061-431 9390 
Atlantic Microsystems Ltd. 72 Honour Oak Park, London SE23. Tel: 01-699 2202 
Bondbest Ltd. 66 Wells Street, London WC}. Tel: 01-580 7249/6701 

Boyd Microsystems Ltd. 59 High Road, Bushey Heath, Herts. Tel: 01-950 0303 

Easi Bee Computing Ltd. 133-135 High Street North, London E6 1HZ. Tel: 01-471 4884 
The Electronic Office. 32 West Street, Brighton, Sussex. Tel: 0273 722248/9_ , 

ISIS Computer Services Ltd. Millwood House, Middle Assendeon, Henley-on-Thames 
Oxford. Tel: 04912 77735 


Mercator Computer Systems. 3 White Ladies Road, Clifton, Bristol. Tel: 0272 312079 
Micro People Ltd. 1 Union Street, Long Eaton, Nottingham NG10 1HH. Tel: 06096 69117 


Encotel Systems Limited, 
$30-539 Purley Way, 
CROYDON, Surrey. 

Tek 01-686 9687/8 Telex: 265¢ 
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Automate or die 


IN THE EYES of the British Government, a 
robot is ‘ta reprogrammable mechanical 
manipulator”. This definition does not 
stand up to deep semantic analysis, but 
for now it will do. In 1981 there were 37! 
of these devices in this country. At the 
beginning of this year there were 713. To 
coincide with the installation of the 
thousandth robot Practical Computing 
looks into the U.K.’s policy on robots. 

The philosophy behind the Govern- 
ment’s policy to introduce robots into 
industry is “‘modernise or die’. At every 
opportunity the Prime Minister repeats 
the message. The trade-union movement 
also recognises the need to re-equip our 
manufacturing industry in order to com- 
pete in today’s world economy. Mr Ken 
Graham, the Assistant General Secretary 
of the TUC believes that “the surest way 
for Britain to continue losing competi- 
tiveness and employment potential would 
| be to pretend that we could turn our 
| backs on technological advance”. 


Lagging behind 

The robot population is steadily 
increasing as more industries find a use 
for them. Since Ingersoll’s report for the 
Department of Industry revealed that 
Britain was being left behind in robot use 
and manufacturing, the Dol has pro- 
moted and given financial aid for automa- 
tion. 


It has made a robot film which has | 
industrialists. | 


been widely shown to 
Although not exactly Star Wars — indus- 
trial robots are not exactly C3PO for that 
matter — the film has been enthusiasti- 
cally received. Robots in Industry runs for 
just over half an hour and is available on 
free loan or for purchase on film or video 


from the Central Film Library, Chalfont | 


Grove, Buckinghamshire SL9 8TN. 

Tangible support to industrialists 
comes in three different packages. The 
Dol believes that “feasibility studies are a 
very important exercise for investment 
appraisal’’. So it will provide half of the 
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Designed by ministers, written 

by civil servants, implemented 

by industrialists. Bill Bennett 

examines the U.K.’s policy for 
robots. 


costs of an outside group to study the 
potential uses of robots in a particular 
company up to a maximum of 15 man- 
days of work. Companies must seek 
departmental approval if they choose 
consultants who are not yet on the 
approved list. 

The Government is also injecting cash 
into the Science and Engineering 
Research Council. Here money is pro- 
vided to pay for fundamental research 
into automation as well as investigating 
techniques and applications. Under this 
banner come the various joint projects 
which are run by both universities and 
industry. Paradoxically the universities 
which specialise in automation research 
are receiving massive cuts at the same 
time, and at the hands of the very same 
government. 

Once a company decides to go ahead 
with a program of robotisation the 
Department of Industry can provide 
some financial support both for the initial 
capital outlay and the ongoing develop- 
ment costs. The Government attaches 
few strings to the cash. There is no upper 
limit to the overall size of a project but 
with certain exceptions a lower limit of 


| £25,000 will apply. Any company can 
apply for a grant, and may keep reapply- 
ing as long as each successive application 
is different. 

The Government is also trying to 
encourage a wider robot manufacturing 


base. Indigenous manufacturers are 
pretty thin on the ground at the moment, 
but this should be changing as new small 
engineering companies respond to the 
challenge of the robot. 

Two robot manufacturers are already 
operating in Britain and a further two are 
importing and assembling Japanese 
robots under agreements. The manufac- 
turers are Hall — which is part of GEC — 
and Unimation, which is based in Telford 
and is a ULK. subsidiary of an American 
concern. The companies which will be 
building robots under the guiding light of 
the Japanese are Dainichi-Sykes and the 
600 Group which has an arrangement 
with Fanuc. Dainichi-Sykes is based in 
central Lancashire, the development area 
that includes Preston and Leyland. As 
well as manufacturing in the U.K. the 
company will be exporting to Europe a 
market which is expected to grow by 
around 2,500 units per year. 


Insecure jobs 

Concern that the increasing use otf 
robots, especially in the industrial manu- 
facturing sphere will lead to massive 
unemployment has been offset by fears 
that if Britain does not modernise, then 
her competitors will and even more peo- 
ple will be out of work. So far, not one 
British worker has been made redundant 
by a robot. 

Those workers who have been moved 
to other tasks by their new, robotic col- 
leagues, seem to be happy. Most of them 
are now engaged on far more rewarding 
work, both financially and mentally, and 
they realise that their old jobs probably 
would not have been secure for very long 
anyway. i Q 
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THE PBM-1000 is a sturdy, cream-coloured 
box that occupies an 18in. square of desk 
space, allowing for the protruding con- 
nectors at the rear. Because its internal 
electronics comprise a single horizontal 
board rather than the separate 
vertically-mounted boards of the stan- 
dard S-100 arrangement, the cabinet is 
only 6in. high, and no more obtrusive 
than the average stereo unit. The front 
face features one double-sided 5. 25in. 
mini-floppy Tandon drive of around 
800K capacity, and beside it the how 
familiar SMbyte Seagate mini- 
Winchester fixed-disc drive. 

The drives each have a small LED, but 
on the review machine these did not 
follow the normal practice of lighting up 
only during disc activity. Curiously, one 
LED was always illuminated, correspond- 
ing to the last disc accessed. It needs a 
fine ear to hear whether a Seagate 
mini-Winchester is respondirig, and on 
occasions we missed the reassurance of 
the usual flickering red glow. To the right 
of the drives are the illuminated reset 
button and the on/off switch. 

Access to the inner workings is a sim- 
ple matter of unlatching the four 
attache-case clips that hold the top cover 
in position. This is certainly preferable to 
the kind of fiddly undoing some machines 


demand — 12 small bolts have to be 
removed to gain entry to the Rair, for 
example. 


All that the interior offers is the sight 
of the single horizontally-mounted main 
board, and the only reason a user would 
want to get inside would be to set up the 
more-or-less permanent ribbon-cable 
connections to the terminal interfaces. 


Support chips 

The CPU is Zilog’s Z-80A, operating 
at 4MHz without wait states. Support 
chips include Zilog’s flexible, but costly 
input/output, PI/O and serial input/ 
output, SI/O. We expected to find the 
Zilog direct memory access, DMA, chip 
completing the set, but instead a special 
two-chip module has been assembled on 
the front, left-hand side of the board to 
do more or less the same job. 

DMA moves data around inside the 
machine without imposing the task on the 
CPU, and on the PBM-1000 the 
arrangement is claimed to leave 97 per- 
cent of the Z-80 chip available during 
floppy-disc transfer, and 70 percent 
available when accessing the Winchester 
drive. Certainly the disc access seemed 
noticeably faster than equivalent non- 
DMA hardware we have used in the past. 

Field repair would typically consist of a 
straightforward replacement of the single 
board — something like 15 minutes’ 
work to unhook the connecting cables 
and unscrew nine bolts. The simple phys- 
ical construction gives little indication of 
the sophisticated logical architecture of 
the machine — the clue to that lies in the 
memory map — see figure 1. 
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MicroPro’s PBM-1000 


you WordStar, DataStar and SuperSort is fightin: 
look at an eight-bit, 80K cream box that offers 30 percen 


PBM-1000 


The PBM in action with Microline printer and TeleVideo terminal. 


PBM-1000 users need never know how 
the extension of internal memory is 
achieved, but the subject is worth a closer 
look. An eight-bit device like Zilog’s 
Z-80 cannot directly address more than 
64K. Bank-switching, the ability of a 
CPU to choose at any given moment 
which memory cells will be included 
within the 64K limit, is used by machines 
like the SuperBrain to make room for 
memory-consuming direct screen addres- 
sing without diminishing the internal 
space. 

Because the technique is hardware- 
dependent, bank-switching is usually con- 
fined to the deep, inner workings of the 
system’s software. Even then it suffers 
from the limitation that the banked-off 
sections of the program are isolated from 
each other, and.a further level of program 
complexity has to be introduced if it 
becomes necessary to transfer data bet- 
ween sections. 

CP/M traditionally resides in contigu- 
ous memory above the transient program 
area, TPA, the area occupied by applica- 
tion software and program data. While 
CP/M lords it from on high, its represen- 
tative on earth, as it were, is a 100-byte 
block at the very bottom of memory — 
page 0 — through which the applica- 
tions program is expected to pass calls to 
the operating system. 

When the Bios disc-interface software 
is extended to drive a mini- Winchester 
system, CP/M can occupy as much as 
12K. With the growing use of mini- 
Winchesters several manufacturers have 
been developing plans to shift the operat- 
ing system on to a second bank. 


is not just another CP/N‘ 


The software that runs in the TPA 
makes frequent calls to the operating 
system, but only through two addresses in 
page 0. It might, then, seem simple to 
operate bank-switching code at byte 5 — 
the vector for most functions — and at 
byte 0, where a program will typically 
jump on termination to reinitialise the 
operating system and return to command 
level. 

Unfortunately there are complications. 
Parameters have to be passed to the 
operating system and returned from it. 
Applications programs need some of 
these parameters to signpost file-control 
blocks and disc buffers in the area that is 
being swapped in and out; normally the 
existence of one bank remains unknown 
to the other. 


Top of memory 

As the map shows, the PBM-1000 
switches a pair of 16K banks at the top of 
memory. Most of CP/M resides on bank 
B, but it cannot set up data blocks there 
that need to be accessed by user software 
on bank A. Instead it creates mirror 
images on the user bank of the data 
blocks to be accessed. 

A user program generating, say, a 
reference call to a disc parameter block is 
directed to a quickly-constructed fac- 
simile of the real thing set up on bank A 
while the BShell software module handl- 
ing the bank switching passes its address 
back from the banked-out operating sys- 
tem. The user program never sees the 
real thing; realistic data overlays are set 
up for it whenever it looks for them. 

To set up a disc parameter block in a 
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slim multi-purpose buffer while calculat- 
ing its address and sending that back to 
the calling program implies a good deal of 
switching between the banks. The stan- 
dard bank-switching arrangement 
streams data via a common area. Any- 
where below COOQH would do on the 
PBM-1000, but this is right in the middle 
of what is supposed to be the TPA. 

MicroPro has cut through the inherent 
software hazards with an ingenious hard- 
ware fix. The Z-80 processor has a large 
repertoire of additional instructions com- 
pared with the 8080, some under- 
exploited and others best left well alone. 
Indirect port addressing is one of the 
more useful: the port whose number is 
held in register C will either be read to or 
written from by the instruction 

IN r, (c) 

OUT (), r 
where r is any register and represents the 
value in register. 

If this were the whole story of the Zilog 
instruction there would be no 
PBM-1000. What happens inside the 
Z-80 as a result of this instruction is that 
the chip reads the entire double register 


BC and puts that word-length value on to | 


the 16 address lines. This is the lightly- 
documented “extended indirect addres- 
sing” offered by the Z-80. In other 
words, the chip behaves as if obeying 
instructions of the form In r, (BC) and 
Out (BC), r. 

Ordinary hardware implementations 
try to make Zilog’s indirect addressing as 
similar as possible to 8080 direct addres- 
sing by quietly ignoring the higher 
address lines. The PBM bus lives life to 
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The computer’s mainboard is easily accessible. 
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‘omputer: the Californian software firm who brought 
yack against the 16-bit invasion. Chris Bidmead takes a 
‘xtra user memory. 
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the full by carrying the whole word- 
length address, and herein lies the secret 
of its bank-switching. 

The bank which is switched in is seen 
by the processor as memory. It can access 
the switched-out bank as data by using 
extended indirect addressing to fetch and 
carry values as if from a 64K-sized array 
of contiguous ports. File-contro] blocks, 
disc parameters, and so forth can be 
pushed through the looking glass. 

Unfortunately there is a price to be 
paid. The PBM-1000 architecture forces 
the Z-80 to see all ports as having 16-bit 
addresses. The ports of real-world 
devices like printers and terminals also 
have to be addressed indirectly, with the 
significant eight-bit value being sent out 
on the high address line and an indiffer- 
ent value on the lower. 

Data to the printer port, for example, 
will be sent to a port addressed as 91XX, 
where XX is an indifferent eight-bit 
value. Consequently the normal Intel 
compatible I/O instructions In and Out 
are not properly supported on the 
PBM-1000. Neither are Zilog’s auto- 
mated I/O mnemonics, which use a 
decrementing value in the B register. 


Machine-independent 

As a result the PBM-1000 cannot 
really be called a general-purpose com- 
puter. Most programs written to run 
under CP/M should sit happily in the 
PBM-1000 because they will avoid 
port-oriented instructions, using CP/M 
calls to keep the software machine- 
independent. But process-control appli- 
cations, and software like Bstam — used 


for communicating between CP/M com- 
puters — that require the users to write 
their own port-oriented patches may 
prove to be troublesome. 

The manual also warns against prog- 
rams that trap calls within the operating 
system —- these are not going to find the 
jump table in the expected place and will 
crash. A third category of potential non- 
runners would be programs that begin by 
going to addresses on page 0 to find out 
the size of the system. Software like this 
sometimes has range checking that may 
refuse to believe in the PBM-1000’s 63K 
of user memory. Potential PBM-1000 
users are advised to test any CP/M soft- 
ware before committing themselves to 
purchase. : 


Compatibility guaranteed 


One big software house will of course’ 
be guaranteeing compatibility, and that’s 
MicroPro itself. The review machine 
arrived with a raft of MicroPro software: 
WordStar and its satellites MailMerge 
and SpellStar, as well as the general- 
purpose database and form-generation 
program DataStar. We are also grateful 
to Terodec for a chance to look at Mile- 
stone, a useful critical-path analysis pro- 
gram from a non-MicroPro source. 

WordStar must be the world’s best- 
known word-processing program. It now 
offers horizontal as well as vertical scrol- 
ling, so that documents of virtually any 
width can be viewed on the screen while 
formatted as they will appear when 
printed. Previous versions made it poss- 
ible to move, copy or delete blocks of 
text; enhancements to revision three 
include the facility to do all this to indi- 
vidual columns of text, which is useful in 
the creation of tables and “pasting up” 
newspaper-style pages. 

The dynamic page-break feature, 
which shows you on screen exactly where 
pagination is going to divide your text on 
printout, is very valuable. The fact that 
WordStar is disc- rather than memory- 
based has always made it theoretically 
possible to work with text files running 
into tens of thousands of words, but on 
normal hardware this involves intolerable 
disc-waits, to say nothing of the danger of 
crashing out with disc-full errors. On a 
machine like the PBM-1000 large files 
become practical. 

The large capacity of the hard disc 
makes a long-standing disadvantage of 
WordStar more troublesome: the instruc- 
tion to display the directory shows every 
file, not just those whose extension 
denotes them as text files. Setting non- 
text files to system files with the Stat 
transient command will hide them from 
the CP/M Dir instruction, but WordStar’s 
directory display refuses to acknowledge 
the Sys flag. At least WordStar III now 
respects CP/M’s separate user levels, and 
no longer garbles directories on levels 
other than 0. 

(continued on next page) | 


55 


Review 


(continued from previous page) 

With the addition of MailMerge and 
SpellStar, WordStar becomes a very 
comprehensive text-management pack- 
age. SpellStar is yet another orthography 
checker, while MailMerge, generates 
junk mail from a mailing list, and supplies 
extra facilities like multiple printing a 
single block of text, linking files while 
printing. The combination is almost too 
top heavy for the average mini-floppy 
system, but the PBM-1000 hard disc is 
able to take the strain, with plenty of 
speed to handle the overlays. 

The disadvantages are that the Word- 
Star manual is monumental, you are 
stuck with American spellings if you rely 
on SpellStar, and MailMerge becomes 
complicated as you explore beyond its 
elementary capabilities. For many busi- 
ness users it may be best installed by a 
systems house. 


Screen-based forms 

DataStar is a neat way of creating the 
address files accessed by MailMerge. It 
enables the user to design screen-based 
forms that set out fields to be filled in by 
keyboard entry. Extensive error checking 
can be built in, ensuring, say, that num- 
bers are not put in where only letters are 
expected, as well as checking ranges and 
doing elementary arithmetic where 
required. DataStar can also be set up to 
expand automatically short entries to full 
length, such as “ABC” to ‘Aerated 
Bread Company”, by matching them 
against a table in a separate file. 

The indexed sequential file that Data- 
Star builds from these entries is essen- 
tially a chunk of ordinary text running in 


combination with one or more small. 


look-up files that provide a crib to pre- 
selected key-words in each record. 


Common-sense way 

One advantage over the fixed-length 
records of a more sophisticated database 
is that the DataStar text file stores the 
data in a common-sense way, using a 
separate line for each record and demark- 
ing the fields within each record with 
commas. This makes it very easy to get at 
the fields and records via quickly con- 
cocted Basic or Pascal routines. 

Valuable data can be safely left perma- 
nently on a hard disc. It was a joy not to 
have to juggle floppies in and out of the 
computer but floppies are by no means 
dispensed with once they have been used 
for entering applications software into 
the machine in the first place. 

Insurance against the loss of formatting 
on a hard disc is provided by a program 
called Backup Com, which compresses 
data into a dense, non-standard format so 
that the entire hard disc can be contained 
on six floppies. 

When a floppy becomes full during the 
back-up process, even in the middle of a 
file transfer, the program interrupts and 
prompts for the next disc, identifying the 
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discs sequentially so that split files can be 
rejoined when restored to the hard disc. 
Back-up offers the options of copying: 


@All non-system, accessed files for user 
(name a number) 
@All non-system, files for user (name a 
number) 
@ All system, files for user (name a number) 
@ All files for user (name a number) 
@ All accessed files for user (name a number) 
@ All files for all users 
System files like Pip and Stat stay 
unchanged in an ordinary system, so it is 
useful to be able to skip them when 
backing up. Similarly the back-up pro- 
gram is able to make automatic copies of 
accessed files that have been revised since 
the last back-up while ignoring non- 
system files that remain unchanged. 
From the documentation Backup 
seemed the simplest and most flexible 
solution we have seen to the difficult 
problem of backing up a high-capacity 
hard disc on to mini-floppies. Unfortu- 
nately, while trying to get the program to 
work as documented we ran into a variety 
of problems. The disc drive would hang 
mysteriously in the middle of transferring 
a file, or the recovery module would fail 
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to find a file on the disc we had just 
transferred it to. 

The PBM-1000 has no built-in PROM 
monitor, which made diagnosis difficult. 
In the case of hardware faults there is 
provision for long-distance diagnosis 
from the service centre over a telephone 
line, but this would require extra hard- 
ware. The problem may have been in the 
operating system, because something like 
it recurred during speed checks on the 
hard disc, when it proved impossible to 
run our standard test of filling the disc 
with small files. CP/M returned a no- 
directory-space error message, although 
few directory entries had been written 
and Stat showed 3,196K of disc still 
theoretically available. 

A second test to create a single, large 
file also failed. It was impossible to 
occupy more than about 2Mbyte of the 
SMbyte supposedly available on the disc. 


Review 


With exactly the same number of disc 
bytes remaining, CP/M returned a disc 
write error. 

Among the hazards of reviewing are 
early versions of software and rudimen- 
tary documentation. We spent hours, for 
example, trying to get the RS-232 reader 
port to perform, only to discover that the 
pins on the printed circuit board confi- 
dently engraved “Modem” had been 
incorrectly marked, and should have 
been swapped with the pins labelled 
“Terminal”. 


Teething troubles 


Apart from these teething troubles the 
PBM-1000 emerged as a fast, efficient 
and well-built computer for general busi- 
ness use. It is a pity that the techniques 
used by its designers to expand the 
capabilities of the Z-80 chip eliminate 
some of its more useful instructions, but it 
is a case of swings and roundabouts. The 
hard-won benefit of the extended core 
memory presents something of a para- 
dox: none of the software we reviewed 
with the machine took advantage of it. 

Large memory is currently needed in 
program-development applications, 
where the compilers of high-level lan- 
guages like Pascal and C tend to create a 
squeeze in the traditional 64K; but the 
PBM-1000, monitorless and incapable of 
supporting the full Z-80 instruction set, is 
clearly not intended for intensive pro- 
gram development. 

New 16-bit technology is rallying in the 
wings, promising friendlier software with 
comforts like proper error-trapping, ful- 
ler error message and the easing of syntax 
strictures. These are features that eat up 
memory, and Zilog’s 64K address limita- 
tion affects the amount of upholstery a 
program designer can provide. The 
PBM-1000 spearheads the arrival of 
extended-memory machines from other 
manufacturers throughout 1982 as the 
eight-bit world prepares to fight back 
against the coming 16-bit invasion. The 
design of the PBM-1000 seems to imply 
that MicroPro has software enhance- 
ments up its sleeve that will make use of 
the big fast memory. 


Conclusions 

@ The PBM-1000 is a new design ¢f 
Z-80-based microcomputer with a well- 
implemented hard-disc facility incor- 
porating direct machine access. 

@ The novel architecture has some limita- 
tions, but these should not impinge on the 
ordinary business user. 

@ The machine is backed by a portfolio of 
well-established general-purpose software 
that the manufacturers have developed 
over the years. 

@ Although an American machine, plans 
are in hand for the PBM-1000 to be 
manufactured in the U.K. by the current 
importers Terodec, which should help to 
guarantee that good-quality national sup- 
port is available. | 
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The Ring and the Stack 
The Sig/net concept —the simple 
interconnection of functional 
computing modules on the unique 
Sig/net Ring —achieves the widest 
variety of hardware configurations 
at the lowest possible cost.From 
single-user floppy drive systems to large 
multi-user configurations sharing hard 
discs and expensive printers, Sig/net can provide 
the right specification. And it can be expanded 
at low cost from a basic system to multi-user 
operation in which each user has a processor 
for full speed operation. There is virtually no 
limit to the hardware configurations possible. 


The newly introduced 1000 Series has been 
designed especially for multi-user systems. One 
slim unit, serving up to three users, stacks on top 
of another. A twelve user system with over 800KB 
of internal memory and 16MB of hard disc 
requires only five units and measures just 420mm 
square and 450mm high! 


All this advanced hardware is backed by an 
established dealer and distributor network 
to guarantee end user support and the CP/M- 
compatible operating system ensures the 
availability of the widest range of proven 
business software. 


— 
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_» Tel: 01-278 6273 


For you to sell as a dealer.. 
Sig/net offers you advantages of 
advanced hardware, the backing 
of a professional distributor 
network and usual trade margins. 


-.. to specify as a consultant .. 
With its unrivalled expansion potential and 
flexibility at low cost, Sig/net enables you to tailor 
a system exactly to a client's needs and to add new 
facilities as required. 


... to buy as a user.. 

Sig/net offers a high specification at low cost, the 
potential for expansion with your business, the 
backing of a national dealer network for continued 
support and the widest range of business software. 
Compare it with other systems and see 
if they match up. 


Post the coupon to Shelton Instruments Limited, 
22-26 Copenhagen Street, London N1 OJD today or 
contact your nearest distributor for details. 

North Micropute: contact Peter Casey 0625 612759 

South and East Interam: contact John Lagan 01-675 5325/6/7 

South and West Malvern Micro Systems: contact 
Ray Mansell 06845 68500 

Scotland Video Vector Dynamics: contact Chris Morrow 
041-226 3481 

Northern Ireland ECL Group: contact Alan Richardson 
0232 664737 

Eire ECL Group: contact Reg Vian 0001 767042 


|| || MAKE THE RIGHT CONNECTION NOW 
oe Ff Gf 8G 8 8 Ue hg 


PC] 


1 


™ To: Shelton Instruments Limited, 

a 22-26 Copenhagen Street, London NI 0JD 
| I am interested in a Sig/net dealership OO 
Please send me further details of Sig/net [] 
Ask my nearest dealer to contact me oO 


i Name Position 
Company 
» Address 


Sie Tin Sgime» 


@Circle No. 141 
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NEW ACT SIRIUS 1 
Minicomputer Performance. Personal Computer Price, 


16 bit processor: £2,395 a 


The best price/performance ratio you've ever seen on a personal computer. 


ACT Sirius 1 
Memory 128K -1024K 
Disk Capacity 1.2Mib-10 Mb 
Processor 16 bit 
Operating Systems CP/M-86, MSDOS 
Languages Microsoft BASIC 
Compiled BASIC 
COBOL 
PASCAL 
FORTRAN 


£2395 


ACT Sirius 1 is a new generation personal 


‘omputer. Quite simply, it has no competition at the price. 


It’s the first personal computer developed from the 
yutset for business and professional use. 

It’s launched with more software than anything 
vefore it. 

It’s supported and distributed solely by ACT —- 
he biggest name in personal computer software. 

And it’s developed by Chuck Peddle, formerly of 
Commodore and generally regarded as the father of per- 
onal computing. 


SOFTWARE SPELLS SUCCESS 


ACT Sirius 1 has more software than any other 
1ew personal computer: 

A choice of two operating systems — CP/M -86 or 
MSDOS, from Microsoft. 


For Software Houses 


The ACT Sirius | has alanguage for you. Microsoft 
BASIC 80, two BASIC Compilers, two COBOLS, 
PASCAL and FORTRAN. 


For Applications 


Wordstar, Mailmerge, Pulsar, SuperCalc and 
MicroModeller — all the best sellers. 
And the ACT Sirius | can run any software written 


or CP/M — that means hundreds of specialised packages. 


THE BODY IN QUESTION 


Ergonomics play a vital part in the design of ACT’s 
sirius 1. 

The screen tilts and swivels to suit the user and 
zlare is eliminated. 

The.display is razor sharp; and the brilliance and 
‘ontrast can be adjusted using keys on the low-profile 
Jetachable keyboard. 


Typical Personal Typical Business | : 
Computers Systems | 
32K -64K 48K -256K 
140K -1Mb 1.2Mb-10 Mb 
8 bit 8 bit 
CP/M or Machine Specific | Usually Machine Specific 
Microsoft BASIC BASIC and perhaps , 
perhaps one or two one or two others 
others, eg PASCAL 


£1800-£3000 £4500- £8500 


STAYING OUT IN FRONT 


The ACT Sirius 1 is designed to keep you out in 
front. Winchesters, networks, multi-user facilities and 
colour graphics are all scheduled during the next twelve 
months. And all at the same record-breaking price levels 
of the ACT Sirius 1. 


SEEING IS BELIEVING 


The ACT Sirius 1 goes through the most 
exhaustive quality control process of any microcomputer 
— including the much vaunted Japanese products. 

ACT Sirius 1 has been successfully operating in 
testing field trials for over 6 months already. And now it’s 
at your nearest ACT Dealer — ready to revolutionise your 
ideas on personal computers. 

Clip the coupon for literature. Better still, call 
David Low now on the hot line 021-454 8585, get the 
name of your nearest dealer and see a demonstration as 
soon as you can — because seeing is believing. 


PC5 
To: ACT (Microsoft) Ltd, FREEPOST, 
Birmingham B16 8BR. 


[| Please send a brochure and name of my nearest dealer 


|] I am interested in dealership —send the dealer pack 
and ask your sales director to contact me. 


Name 


Position____ 


Company. 
Address 


‘Telephone 


ACT No.1 in Total Computing. <> 
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“Give me 


one good reason 


why I should 


choose aVIC 20 home computer?’ 


1. VIC is outstanding value 
for money. No other colour 
home computer can give so 
much for under £200. 


2. Total standard memory 
25K made up of 20K ROM and 
SK RAM. 


3. Fully expandable to 273K 
user RAM. 


4, Microsoft Basic inter- 
preter as standard. 


5. Accessible machine 
language via plug-in 
cartridges. 

6. Connects direct to 
monitor or standard television. 


7 Full size typewriter style 
keyboard. 


8. Full colour and sound. 


9, All colours easily 
accessible. 


10. 62 predefined graphic 
characters direct from the 
keyboard. 


IL. Full set of upper and 
lower case characters. 


Accessories include: 

e Cassette tape unit. 

@ Single drive 5}” floppy disk unit (170 K bytes 
capacity). 

e 80-column dot matrix printer. 

e 3K,8K and 16K RAM expansion cartridges. 

e Programming aid packs; machine code 
monitorcartridge, programmers’ aidcartridge, high 
resolution graphics cartridge. 


12. 256 displayable characters 
direct from the keyboard. 


13. High resolution 


graphics capability via plug-in 


cartridges. 


M4. Programmable function 
keys can be used with plug-in 
cartridges. 


15. Automatic repeat on 
cursor function keys. 


16. User-definable input/ 
output port. 


I Machine bus port for 
memory expansion and ROM 
software. 


18. Standard interfaces for 
hardware peripherals. 


19. VIC 20istruly 
expandable into a highly 
sophisticated computer system 
with a comprehensive list 
of accessories (see panel below}. 


20. Full range of software for 
home, education, business and 
entertainment on disk, cassette 
and cartridge. 


e Plug-in conversion box for a full 32K, 
40-column x 24 lines VIC including Prestel com- 
patability. 

e RS232C communication cartridge. 

e@ Memory expansion board. 

e 1EEE/488 interface cartridge. 

@ Joysticks, light pens, paddles and motor 
controllers. 


21. Books, manuals and learn- 
ing aids from Teach Yourself 
Basic to the VIC programmers’ 
reference guide (a must for 
advanced programmers). 

22. FullsupportforVIC owners 
— their own magazine ‘VIC 
Computing’ as well as a national 
network of VIC user groups. 

23. National dealer network 
providing full service and 
support to VIC owners. 

24. Expertise and experience 
— Commodore are world 
leaders in microcomputer and 
silicon chip technology. 

25. Commodore is the leading 
supplier of micro computers 
in the UK to business, schools, 
industry and the home. 

26. VIC 20 is the best-selling 
colour home computer in 
the UK. 


How many reasons was it 
you wanted? 


=" commodore 


VIC 20 


The best home computer 
in the world. 


FOR MORE INFORMATION ON THE VIC 20, TELEPHONE OR WRITE TO: COMMODORE INFORMATION CENTRE, 


Re) 


675 AJAX AVENUE, SLOUGH, BERKSHIRE. TELEPHONE SLOUGH 79292. 
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GENIE I 


MICROCOMPUTER SYSTEM 


YOU MUST have wondered about the | 


Genie when it first came on to the market 
some two years ago. It was manufactured 
by Eaca, a little-known company, based 
on a small island off the coast of China 
famous for plastic mouldings not high- 
technology products. Its price and cap- 
ability also seemed a bit too good to be 
true. 

Nevertheless the Video Genie System. 
as it was then called, has taken off and 
recent new models, price reductions and 
additional hardware will make it even 
more popular. With the introduction of a 
“‘professional” system, the Genie II, the 
manufacturer intends to break into the 
small-business computer market. A 
Genie II with expansion giving a total of 
48K RAM, two disc drives, a printer and 
a monitor costs around £1,700. 

The Genie I differs from its predeces- 
sor in having a built-in sound generator, 
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Martin Eccles takes a 
look at two current 
microcomputers by the 
Hong Kong builders of 
the Video Genie. 


previously only available as an option, 
and an extra 1.5K ROM bringing the 
total to 13.5K. I was not impressed by the 
sound generator, but you may appreciate 
it jf you like making up tunes or playing 
Star Wars. 

The only drawback is the absence of a 
volume control. Each invader that goes 


| down rewards you with a perforated 


eardrum. As the cassette recorder’s 
switch can be used to turn off the sound, 
it is a pity that the playback level control 
could not have doubled as a volume 
control. 


The extra 1.5K ROM, however, adds 
some really useful and readily accessible 
functions, namely 


Keyboard debounce, 

Flashing cursor, 

Automatic keyboard repeat, 
Machine-language monitor, 

Program renumber, 

Lower-case characters, 

Screen contents to printer command. 


Keyboard bounce has been a problem 
with both the Genie and the TRS-80. It 
was solved in the original Genie by a 
piece of software on the demonstration 
cassette that had to be loaded into pro- 
tected memory each time the system was 
switched on. Although it included 
flashing-cursor and keyboard-repeat 
routines, the new method is far simpler. 
One System command brings in all the 
functions, apart from the machine- 

(continued on page 63) 


61 


THE REVOLUTIONARY TWOSOME. 


SDM Computer Services are major distributors of the Intertec Superbrain 
micro computer. This machine has established itself as the micro for the 
serious business user . .. it is not an upgraded hobby system. 
Running, as It does, ea the CP/M operating system, there is a wealth of 
readily available commercial software and SDM have their own tried and 
tested suite of packages covering: 
invoicing @ Stock @ Sales ledger @ 

Purchase & Nominal iedgers @ Payroll 
All models are avaliable from double density through the 1.5MB system to 
the (shortly to be announced) Superbraln W6 which includes a 5MB 
Winchester. 
Full software and engineering support when you buy from SDM. 


MPI-88G — everything you need 
SUPERBRAIN — bullt for commerce 
This printer has more standard facilities than any other at a similar price: 
— RS232 serial and Centronics type parallel, 
1K byte buffer 
— Upper and lower case 96 character ASCII set, 
100 cps maximum 
— 10, 12, 16.5 cpi and correspondence font 
— High resolution graphics (vertical 72 dots/inch, 
horizontal 82 dots/inch) 
— 6or 8 lines per Inch paper feed 
— Full forms control 
All the above list and others are standard at no additional cost. 
Whether it is for your Superbrain business system or any other computer 
with RS232 or Centronics interfaces you cannot find a better printer. 
Supplied ex stock for the amazing price of £475 plus VAT and P & P 


S.D D.M. COMPUTER SERVICES 


BROADWAY, BEBINGTON, WIRRAL, 
MERSEYSIDE L63 5ND. Tel: 051-608 9365. 
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EXPLORE THE WORLD OF ELECTRONICS WITH 
THE HELP EACH MONTH OF THE NEW STYLE 


The May tssue has many exciting features including 
POPULAR COMPUTING — an introduction to the world of computers 


INTO RADIO if you want to become a radio ham we tell you how 


SPECIAL PROJECTS you Can save money with our complete projects which 
in the May issue tell you how to build a DIGITAL 
THERMOMETER, an AUDIO SIGNAL GENERATOR 
and an ECHO REVERB 


ELECTRONIC REVOLUTION we cover the developments in electronics from VOLTA 
to VIDEO 


SINES OF THE TIMES how to make waves with electronics 


BUY YOUR COPY TODAY! 


@ Gircle No. 145 
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(continued from page 61) 
language monitor which has a separate 
System command. 

A flashing cursor is only of real value 
to an experienced programmer but 
keyboard repeat is useful to anyone, 
especially when editing’ Basic program 
lines. Nevertheless, specific editing com- 
mands dedicated to accessing part of a 
program line are still quicker, if you can 
remember them. 


Commands 


There are five commands in the 
machine-language monitor, each select- 
able by a single letter. They are, 

@ Display Memory, 

@ Modify Registers, 

@ Modify Memory, 

@ Start Execution, 

@ Return to Basic. 

With these commands you can enter, 
modify, display and execute — with 
breakpoints — Z-80 machine code in 
hexadecimal format. 

In display-memory mode, typing in the 
initial memory address displays 16 loca- 
tions, starting from that address on the 
screen. Pressing the down-arrow key dis- 
plays the successive 16 locations, and up 
arrow the preceding 16. Up to 15 rows of 
16 locations can be displayed at any one 
time — very useful.for machine code. The 
commands Modify Registers and Modify 


Genie specifications 


The two models, the Genie | home computer 
and the Genie II business computer, have 
the following features in common: 


@ Z-80 microprocessor 

@ 16K RAM 

@ 13:5K ROM 

@ TRS-80 software compatibility 

® lower-case characters 

@ machine-code monitor 

@ keyboard repeat 

@ program renumber 

@ flashing cursor 

@ screen contents to printer command 


The business computer has a numeric 
keypad in place of the cassette normally 
associated with the Genie, four special-func- 
tion keys and an industry-standard proces- 
sor. A software-controllable sound generator 
is standard in the Genie |. 

The new “expander box” can be obtained 
with either 16K or 32K extra RAM and 
includes floppy-disc controller and printer 
interface. Up to four single-sided or two 
double-sided disc drives can be used and 
S-100 cards enable the memory capacity to 
be extended by forming banks. The RS-232 
is an extra, but any printer with a Centronics 
interface may be connected to the expander. 

The distributor also stocks a colour board 
giving six colours and 64 by 32 pixels, a 
telephone Modem, monitors, purchase and 
sales software and a “knock-down” desk for 
the system. Tridata Micros is to produce 
software for the Genie business system. In 
addition TRS.DOS, VTOS, Newdos, New- 
dos 80, CP/M, Fortran, Pascal, APL, Micro 
Cobol and Forth can all be run on a Genie 
disc system. 
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Eaca's EG-602 printer appears to be identical with the Seikosha GP-80 and prints 
graphics, lower case without descenders and double-width characters. 


Memory speak for themselves. 

In Start Execution mode, you type in 
the starting address and the break-point 
address; break points are used for analys- 
ing and debugging programs. The 
monitor inserts Call 3347H at the break- 
point location and this instruction, when 
reached, causes all the registers to be 
saved and the original instruction at the 
breakpoint to be restored. 

For those who frequently write Basic 
programs, the program Renumber func- 
tion is a necessity. All Gotos, etc., are 
renumbered along with the program lines 
and the increment between each line can 
also be set. The whole operation is init- 
iated by a letter and, if required, an 
increment value. 


Character display 


Lower-case characters with descen- 
ders below the line are fine provided that 
the picture quality of the TV or monitor 
used is good. You have to press the shift 
key to obtain them, which is disconcert- 
ing. I tried to get round the problem by 
fitting a small lever to invert the shift 
key’s operation but shift/backspace 
deletes the whole line. This remedy 
seemed worse than the disease, so even- 
tually I threw the lever away. With a little 
patience, the lever’s function could be 
simulated by software which leaves the 
back-space key’s function unaffected; for 
word processing this would be essential. 

Shift; down-arrow; P is the command 
sequence to print out everything shown 
on the screen. If a printer is not con- 
nected to the system, the command is 
ignored. Without an expander the Genie 
can make a reset without losing the prog- 
ram. If you tell the computer to, say. 
LPrint with expander fitted but without a 
printer, you will eventually have to reset 


and the program can disappear. Screen 
Print is most helpful and can, for exam- 
ple, be used while a program is running to 
save a certain stage of a game, without 
affecting the program. 

The Genie ] is similar to later versions 
of its predecessor. The modified 
keyboard is used and the inbuilt cassette 
recorder has the playback-level control 
meter — which worked perfectly on both 


The AVT monitor's screen is smaller than 
other Yin. units. 


Genie is reviewed. Replacing one of the 
shift keys with two others has greatly 
improved the functions and ergonomics 
of the keyboard. 

A Tab function is possible which, when 
shifted, gives increased character spacing. 
This key has a right-arrow on it and next 
to it is left-arrow, the old backspace 
function. The former backspace key now 
operates the Clear Screen function. The 
original Esc and Ctrl keys retain their 
original functions but now have up- and 
down-arrows on them, probably for 
games purposes. 

After running for eight hours continu- 

(continued on next page) 


63 


RevieW 


The expander box controls up to four disc drives and a printer. 


(continued from previous page) 

ously, the Genie I gobbled up the pro- 
gram and produced garbage on the 
screen. No amount of resetting would 
re-boot the system. Only after the com- 
puter was allowed to cool down totally 
did it work perfectly again. | know an 
old Genie with the same problem. but 
when the computer was taken back to the 
shop no amount of abuse — even wrap- 
ping it in blankets then subjecting its 
vulnerable parts to freezer spray — 
would make the fault reappear. Lowe, 
the Genie’s U.K. distributor, assures me 
that this is not a common fault and a 
replacement machine worked perfectly. 


Genie expander 

1 evaluated the Genie | with a new 
32K expander, two disc drives, a printer, 
monitor and software, including 
Newdos-80. The system worked perfectly 
once set up and did everything that was 
asked of it. However. you need a 65cm. 
deep desk because the cable provided is 
too short to put the expander anywhere 
other than directly behind the computer. 
Other cables for the printer. disc drives 
and monitor are of ample length. 

The DIN plugs for the monitor and 
second cassette recorder had their pins 
moulded in incorrectly and damage could 
have occurred if they had been forced 
into place. No polarity pin or notch is 
provided on the flat cables and they can 
all be inadvertently inserted the wrong 
way round, apart from the D connector 
on the printer. 

Lowe now provides an attractive 9in. 
AVT monitor with the Genie. The screen 
does not dim as it fills with characters or 
bloom as brightness is increased — both 
problems with the OPC monitor Lowe 
used to supply. 

Resolution and convergence are good 
but the line oscillator circuits occasionally 
produce an annoying whistle. This might 
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be caused by a loose fitting somewhere in 
the review monitor, as the problem 
diminishes as the set warms up. Unfortu- 
nately the screen diagonal of the new 
monitor is an inch smaller than the OPC 
Yin. monitor. A block of 127 by 47 pixels 
on the OPC monitor measures 154 by 
126mm. compared with 140 by 114mm. 
on the AVT monitor. 


Printer problems 


A logo on the front identified the 
printer supplied as an Eaca EG-602, but 
the manual sent was for the seemingly 
identical: Seikosha GP-80. The EG-602 
has been slow to appear in Lowe’s price 
list but the GP-80 has been advertised for 
£195 plus VAT, which is good value. It 
prints lower case, without descenders, 
and graphics. It can accept 10 control 
codes for various printing modes, includ- 
ing double-width characters. 

Each time I tried to print graphics, 
the screen width was printed in a column 
no more than 24mm. wide. The printer 
itself is probably not at fault, but you 
should find out how graphics can be 
expanded to cover the full paper width 
before you buy. 


Disc-drive connections 

The two EG-400 5.25in. floppy-disc 
units worked perfectly. Within minutes of 
being taken out of their boxes they were 
running Space Invaders from Molimerx, 
which took about eight seconds to load. 
These are 40-track drives according 
to most of the literature, though the 
specification sheet says they are 35-track 
drives. They are capable of storing 100K 
of formatted data, and access time is 
quoted as 20ms. 

Up to four disc drives may be linked 
through a daisy-chain cable to the system. 
Alternatively two double-sided drives 
may be used; a double-density adapter is 
available for the new expander. 


==Review == 


Each drive has a metal housing measur- 
ing 9 by 15 by 30cm. and although they 
are constructed as stand-alone units, no 
difficulty was found in positioning them. 
A one-metre cable links the expander 
and drive connectors on the two-drive 
daisychain cable. 

The expander just sits there and co- 
ordinates with its on/off switch and a row 
of connectors. Its large size is accept- 
able considering that it can control up to 
four disc drives and a printer and has its 
own power supply. The expander can 
contain up to 32K of memory, and can be 
fitted with S-100 cards and an RS-232 
interface. 


Software provision 

The Genie II computer is housed in the 
same case as previous models but the 
usual cassette recorder has been replaced 
by a numeric keypad and four pro- 
grammable special-function keys. An 
industry-standard Z-80 processor is used. 
As there is no mention of increased clock 
speed, one can only assume that this has 
been done for reasons of reliability. A 
cassette recorder output is provided at 


| the back of the computer. 


The same expansion unit and peripher- 
als are used for both Genie I and II. The 
II also benefits from the 13-5K ROM. 

Dedicated software for the Genie II is 
being provided by Birmingham-based 
Tridata Micros. Titles include Stock Con- 
trol, Payroll, Purchase Ledger, Sales 
Ledger and Nominal Ledger. Combined 
with the TRS-80 compatible interpreter 
and low prices of both the computer and 
peripherals they make the Genie II very 
attractive as a small business computer, 
not to mention its communications and 
networking possibilities. 

According to Lowe, developments 
have been completed and will shortly be 
available to use the Genie II as an intel- 
ligent terminal for mainframe computers. 
Genie’s manufacturer, Eaca, is clearly 
taking the business computer market 
seriously. 


Conclusions 

@ Considering that the number of Genie 
and related products stocked by Lowe has 
risen from one to 52 in just two years 
there is obviously a bright future ahead 
for the systems. 

@ On the home computer side. and 
perhaps even on the business side, Eacq 
will eventually have to come up with 
something better than their existing col- 
our card. 

@ The Genie I has everything that similar 
systems have and usually at a lower cost. 
@ There are interfaces available for con- 
necting Tandy peripherals to the Genie 
and vice-versa. 

@ The Genie I home computer costs £299 
plus VAT; the Genie II professional model 
costs £310 plus VAT. They are distributed 
in the U.K. by Lowe Electronics, Mat- 
lock, Derbyshire. O 
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The new generation 
that interfaces with 
most microcomputers 


Mannesmann-tally’s new MT100 series of matrix serial 
printers for microcomputers is now available from local computer 
shops and suppliers. 

MT100 series printers are utterly reliable. They’re a new 
generation of Europrinters made in West Germany with full 
technical and service back-up from our headquarters here in 
the UK. 

They give high performance at a very reasonable price. Ideal 
for professional businesses. Or educationists. Or enthusiasts 
who value the latest technology. 


Two basic models — MT120 and 140 

Main difference is in column width. The MT120 is the 80 
columns version whilst the 140 features 132 columns. 

Both models come in three variants giving a range of standard 
features which normally are beyond the scope of microcomputer 
orientated printers. 


MANNESMANN 
TALLY 


the source of the Europrinter 


9 x 7 matrix, 160 cps high speed output — often doubled by 
microprocessor control choosing shortest possible print path in 
either direction. 

Selectable 18x 40 matrix for high definition correspondence 
quality. 

10 different character sets, 96 characters each. 

OCR A and B character fonts using 9 x 9 matrix. 

Four different character pitches between 10 and 20 cpi, each 
of which can be printed in double width. 

Two colour printing. 

All MT100 series printers are small, quiet and highly versatile. 
End user prices start at £390. 

For further pricing and availability use the MT100 hotlines 
on Reading (0734) 586446/7/8 or look in at your computer shop. 
Alternatively write to us for full details. 
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Mannesmann Tally Limited, 7 Cremyll Road, Reading, Berkshire RG1 8NO. Tel: Reading (0734) 580141. Cables: Tally-Reading. Telex: 847028. 
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1980 saw a genuine breakthrough — 
the Sinclair ZX80, world's first com- 
plete personal computer for under 
£100. Not surprisingly, over 50,000 
were sold. 

In March 1981, the Sinclair lead 
increased dramatically. For just 
£69.95 the Sinclair ZX81 offers even 
more advanced facilities at an even 
lower price. Initially, even we were 
surprised by the demand — over 
50,000 in the first 3 months! 

Today, the Sinclair ZX81 is the 
heart of a computer system. You can 
add 16-times more memory with the 
ZX RAM pack. The ZX Printer offers 
an unbeatable combination of 
performance and price. And the ZX 
Software library is growing every day. 


Lower price: higher capability 

With the ZX87, it’s still very simple to 
teach yourself computing, but the 
ZX81 packs even greater working 
capability than the ZX80. 

It uses the same micro-processor, 
but incorporates a new, more power- 
ful 8K BASIC ROM - the ‘trained 
intelligence’ of the computer. This 
chip works in decimals, handles logs 
and trig, allows you to plot graphs, 
and builds up animated displays. 

And the ZX81 incorporates other 
operation refinements — the facility 
to load and save named programs 
oncassette, for example, and to 
drive the new ZX Printer. 


BASIC manual 


Every 2X81 comes with a comprehensive, specially- written 
manual - a complete course in BASIC programming, from 
first principles to complex programs. 


Higher specification, lower price — 
how’s it done? 

Quite simply, by design. The ZX80 
reduced the chips in a working 
computer from 40 or so, to 21. The 
ZX81 reduces the 21 to 4! 

The secret lies in a totally new 
master chip. Designed by Sinclair 
and custom-built in Britain, this 
unique chip replaces 18 chips from 
the ZX80! 


New, improved specification 

@ Z80A micro-processor — new 
faster version of the famous Z80 
chip, widely recognised as the best 
ever made. 

@ Unique ‘one-touch’ key word 
entry: the ZX81 eliminates a great 
deal of tiresome typing. Key words 
(RUN, LIST, PRINT, etc.) have their 
own single-key entry. 

@ Unique syntax-check and report 
codes identify programming errors 
immediately. 

@ Full range of mathematical and 
scientific functions accurate to eight 
decimal places. 

@ Graph-drawing and animated- 
display facilities. 

@ Multi-dimensional string and 
numerical arrays. 

@ Up to 26 FOR/NEXT loops. 

@ Randomise function — useful for 


games as well as Serious applications. 


@ Cassette LOAD and SAVE with 
named programs. 

@ 1K-byte RAM expandable to 16K 
bytes with Sinclair RAM pack. 

@ Able to drive the new Sinclair 
printer. 

@ Advanced 4-chip design: micro- 
processor, ROM, RAM, plus master 
chip — unique, custom-built chip 
replacing 18 ZX80 chips. 


Kit or built —it’s up to you! 

You'll be surprised how easy the 
ZX81 kit is to build: just four chips to 
assemble (plus, of course the other 
discrete components) — a few hours’ 
work with a fine-tipped soldering iron. 
And you may already have a suitable 
mains adaptor — 600 mA at 9 V DC 
nominal unregulated (supplied with 
built version). 

Kit and built versions come com- 
plete with all leads to connect to 
your TV (colour or black and white) 
and cassette recorder. 
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16K-byte RAM 
pack for massive 
add-on memory. 


Designed as a complete module to 
fit your Sinclair ZX80 or ZX81, the 
RAM pack simply plugs into the 
existing expansion port at the rear 
of the computer to multiply your 
data/program storage by 16! 

Use it for long and complex 
programs or as a personal database. 
Yet it costs as little as half the price 
of competitive additional memory. 

With the RAM pack, you can 
also run some of the more sophisti- 
cated ZX Software — the Business & 
Household management systems 
for example. 
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6 Kings Parade, Cambridge, Cambs., CB2 1SN. 
Tel: (0276) 66104 & 21282. 
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the ZX Printer 
for only £49. 


Designed exclusively for use with 
the ZX81 (and ZX80 with 8K BASIC 
ROM), the printer offers full alpha- 
numerics and highly sophisticated 
graphics. 

A special feature is COPY, which 
prints out exactly what is on the 
whole TV screen without the need 
for further intructions. 
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At last you can have a hard copy 
of your program listings — particularly 
useful when writing or editing 
programs. 

And of course you can print out 
your results for permanent records 
or sending to a friend. 

Printing speed is 50 characters 
per second, with 32 characters per 
line and 9 lines per vertical inch. 

The ZX Printer connects to the rear 
of your computer — using a stackable 
connector so you can plug ina RAM 
pack as well. A roll of paper (65 ft 
long x 4 in wide) is supplied, along 
with full instructions. 


How to order your ZX81 

BY PHONE — Access, Barclaycard or 
Trustcard holders can call 

01-200 0200 for personal attention 
24 hours a day, every day. 

BY FREEPOST - use the no-stamp- 
needed coupon below. You can pay 


by cheque, postal order, Access, 
Barclaycard or Trustcard. 

EITHER WAY - please allow up to 

28 days for delivery. And there’s a 
14-day money-back option. We want 
you to be satisfied beyond doubt - 
andwehaveno doubt that you will be. 


|< Sinclair Research, FREEPOST, Camberley, Surrey, GU15 3BR. 


[__FREEPOST —no stamp needed. 


Order 
| Qty | Item | Code | Itemprice | Total | 
£ £ q 
| Sinclair ZX81 Personal Computer kit(s). Price includes i 
| ZX81 BASIC manual, excludes mains adaptor. 12 49.95 | | 
' Ready-assembled Sinclair ZX81 Personal Computer(s). 
| Price includes ZX81 BASIC manual and mains adaptor. 11 69.95 | 
| £ Mains Adaptor(s) (600 mA at 9 V DC nominal unregulated). 10 8.95 ] ; | 
| 16K-BYTE RAM pack. 18 49.95 | 
Sinclair ZX Printer. 2 49.95 
| wil! 8K BASIC ROM to fit ZX80. 17 19.95 | 
| Post and Packing, 2.95 | 
| (Please tick if you require a VAT receipt TOTAL £ | 
| *| enclose a cheque/postal order payable to Sinclair Research Ltd, for € —— | 
| *Please charge to my Access/Barclaycard/Trustcard account no. | 
| *Please deiete/complete as applicable. | teal. | 
Please print. 
I Name:MrMrsMiss LILA tt ti i ttt ttritiiiy i 
eee a ee a ie 
) LS et L | BE 


PRCOS 


@Circle No. 147 


Now available from Interam, the highly 
regarded North Star Horizon with mini- 
winchester disk drive. This integral hard disk 
gives you a massive 3, 6, 9 or 12 million 
character storage capacity sufficient for 
virtually all applications. However if you 


require even further capacity then up to four 
M26 Winchester hard disks can be added 
externally giving access to over an incredible 
100 million characters of data. 


Using Starlink, our enhanced CP/M com- 
patible multi-user operating system this data 
storage can be accessed by one or more users 
in a time sharing or multi-processing environ- 
ment. 

Starlink, — Multi-User CP/M Compatible 
Operating System — Developed by Dr. Lee 
of Interam, is at the heart of system expansion. 
Starlink logically integrates the North Star 
Horizon with a range of Winchester disks 
and/or additional 1/O, memory and processors. 
Features include independent login and logout, 
print spooling, file lock and unlock for 


common files, five priority levels, two-way 
private communications, mail/news/message 
facilities etc. In all, over 20 utilities are 
incorporated in the Starlink package. 
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The following 
components are 
recommended for use 
with Starlink:- 


Rodime Mini-Winchester hard disk-This 
impressive unit achieves it’s drive performance 
through elegant and reliable engineering design. 
The RO 100 series provides formatted 
capacities from three to twelve megabytes. 
Fast access times enable you to obtain the 
information you require at great speed and the 
increased storage capacity will give you plenty 
of scope for database expansion to cope with 
your growing needs. 

Action Computers Single Board Computer 
— For dedicated multi-user processor power. 
One DPC180 card is devoted to each user 
Providing exclusive use of the on-board Z80A 
CPU, 64K RAM and seria! 1/O. The obvious 
benefit of distributed processing is very limited 
loss of CPU time per user facilitating expansion 
to a larger number of users than would be 
possible with timesharing. 

Interam Serial 1/O — Our brand new four 
serial input/output card. Each board has afl 
the necessary features to operate in a power- 
ful interrupt driven, real-time, multi-user 
system. The board includes four 2661 program- 
mabie synchronous/asynchronous serial devices 


for communicating with terminals, modems 
or printers. Two and three serial 1/O port 
versions also available. 

North Star’s 64K HRAM Memory Card — 
This card offers increased utilisation of the 
Horizon address space, increased reliability 
and fower cost. HRAM utilises individual 
16K x 1K dynamic RAM chips. These boards 
feature memory parity checking and bank 
switching, designed to optimise operation of 
North Star hardware and software products. 


Existing North Star Horizon users can 
expand their systems “to take advantage of 
all these new products by 


purchasing the relevant 


upgrade 
package, 
Horizon is a trade mark of North Star 
Computers Inc. CP/M is a trademark of Digital 
Research Inc, Starlink is a trademark of TTL 
& Interam Lid 


Send off the coupon today and expand your 
horizons. 


MS Microcomputer Specialists = 
46 Balham High Road London SW12 9AQ Tel: 01-675 5325 


[- | “| 
Nam 
Position 
Company 
| Address | 


Tel No 


PLEASE SEND ME DETAILS OF THESE AND OTHER PRODUCTS 
rm 
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Is Arfon’s new light-pen an unnecessary gadget or an important tool for the serious | 
micro enthusiast? Nick Laurie investigates. 


ARFON LIGHT-PEN 


OF THE TWO features of any light-pen 
which are vital in determining its quality, 
the first is the phototransistor. Its output 
is gated through a Schmitt trigger to clean 
up the wave-form to meet digital- 
computer standards. The second compo- 
nent is the push-button that tells the 
computer that the light-pen is at a point 
which is to be measured. 

This measuring involves assessing the 
position on the cathode-ray tube of a 
lighted phosphor or, more often, group of 
phosphors. The time interval is measured 
between known cathode-ray tube control 
signals and the arrival of the raster scan at 
the point of interest. Software is used to 
calculate co-ordinate positions for this 
point. 


Suitable hardware 

The answer is to use the light-pen in 
conjunction with a cathode-ray tube con- 
troller chip which already provides a 
strobe pulse and timing functions. A typi- 
cal example of this type of chip is the 
HD-46505S used together with a Z-80 
CPU and plenty of memory in the 
Gemini Intelligent Video Card — 
reviewed in the March 1982 issue. It is 
not surprising, therefore, to find that this 
Gemini card already has a light-pen soc- 
ket which matches this Arfon product 
perfectly. 

Even those machines with video con- 
trollers not based on a single-chip design 
can usually be interfaced to a light-pen 
such as Arfon’s. It took only two hours to 
have the pen working on a Nascom 2, and 
the Mimi 801 from British Micro also has 
a suitable socket for this pen. 

The Arfon pen is of a sufficiently high 
standard to be used with the wide range 
of monitors, video controllers and 
general-purpose micros now in use. 

The photograph reveals the complexity 
of the circuit board inside this device. 
Double-sided glass fibre printed-circuit 
board has been used to carry the circuitry 
which debounces the push-switch and 
turns the strobe/phototransistor signals 
into suitably-gated square waves. 

Some useful thought has obviously 
been devoted to the general design and 
layout: the phototransistor has been very 
neatly mounted in a separate “‘business 
end”, the circuit board clips neatly into 
the body of the pen and the 4ft. of 
connecting cable is securely fastened to 
the assembly. The cable is terminated 
with a five-pin DIN plug directly match- 
ing the British Micro Mimi 801, the 
Gemini Galaxy 1 and the Gemini Intelli- 
gent Video Card. 

We used a Gemini Multiboard system 
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a prototype of the new Galaxy 1 — 
with the light-pen plugged directly into 
the DIN socket on the Intelligent Video 
Card. This provides a way of reading the 
position of the light-pen directly as a pair 
of screen co-ordinates latched into the 
Video Card’s registers. 

Accuracy on an 80 by 25 screen. 
proved to be perfect when trying to 
detect a single block graphic point with 


the correct values being returned on most | 


occasions. Errors were invariably caused 
by failing to hold this rather heavy pen 
perpendicular to the screen. 

The Gemini Intelligent Video Card 
generates various screen formats and it 
seems likely that the light-pen could 


respond to far smaller areas than we | 


used. The manufacturer claims that single 
pixels can be detected, but it is unlikely 
that the same repeatability could be 
maintained in this mode: background 
noise, bad aiming and a host of other 


features tend to obstruct very fine mea- | 


surements. 


Robust and reliable 

All in all, though, the pen proved to be 
robust and reliable when used with a 
menu-selecting program designed speci- 
ficially to test the pen. We would be 
happy to rely on such a well-built tool. 

Unfortunately, we were provided only 
with a bare light-pen for the review: no 
interface, no documentation and no sam- 
ple software. This makes it. difficult to 
comment on the full package. offered by 
Arfon which includes an interface, where 
required, and some software, all for £80 
plus VAT and postage and packing. 

In practice, it proved simple to inter- 
face to the Gemini, but the lack of 
documentation was more of a problem. 
Fortunately, it was possible to refer to the 


Gemini Intelligent Video Card manual 
for details of the software. It includes a 
routine for returning the current light- 
pen position, neatly packaged as screen 
co-ordinates. Using this and some unim- 
aginative linking software, it was possible 
to show — in principle, at least — that 
this light-pen could track the display of a 
cathode-ray tube screen with repeatable 
accuracy. 

Medium-resolution graphics consisting 


of a broad white line which followed the 
light-pen very closely around the screen 
was enough to show that everything was 
functioning correctly. 

Adapting screen menus to give 
responses to a light-pen instead of a 
keyboard input proved to be entertaining 
and gave us a very reliable way of select- 
ing information from the screen. If the 
light-pen becomes a standard feature in 
the next generation of micros, it will 
almost certainly lead to some general 
design changes in screen displays. 

The software on the Gemini Intelligent 
Video Card made the light-pen simple 
to review. Interfacing to a Nascom 2 led 
to rather more erratic results although it 
did work after a fashion. Given the time 
or, possibly, the documentation and 
supplied software, it would not be dif- 
ficult to interface this pen comfortably 
with most machines. 


Conclusions 


@ The Arfon light-pen is a robust tool at 
a very reasonable price — the pen alone is 
£35. 

@ if you are thinking of fitting a light- 
pen, this device will assure you of consis- 
tent, reliable inputs. 

‘@ As with most add-ons, software, is the 
stumbling block which can lead to the 
device being in the bottom drawer. [J] | 
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Flexible Relational Database System 


CONDOR 


from M.O.M. (Systems) 


For Business People Who Use English 


User Friendly 


Advanced - 
more datasets 


Screen Formats 


Business English commands like ENTER, LIST, DISPLAY, SORT, COMPUTE etc. 
Uses relational commands like:- COMBINE, PROJECT, & JOIN to connect two or 


Create your own screen formats rapidly 


For use on any Z80 based Micro operating under CPM 2,2 eg: SUPERBRAIN, 


Processing Calculations of totals, subtotals on many keys. 

Sorting and selection on one or more keys 
Compatible 

CROMEMCO, NORTH STAR, TRS etc. or A.C.T. SIRIUS (INTEL 8088) 
Flexible 


For use by Doctors, Dentists, QS, Estate Agents, Lawyers, Librarians, Engineers, 


etc, etc. Requires no special programming knowledge to implement systems 


CONDOR is a product of Condor Computer Systems Inc. It is now available in the U.K. after extensive testing 


by MOM 


For prices and consultancy call or write to the main aU, K. Distributor:- 


M.O.M. Systems Ltd. 
40/41 Windmill Street, Gravesend, 
Kent DA12 1BA (0474) 57746 


Granite Chips Ltd. 
21 Bon Accord Street, Aberdeen AB1 2EA 
(0224) 22863 


(Dealer enquiries also welcome) 
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FINANCIAL ACCOUNTING ON THE 
@orpic computer 


Logic Computers specialise in financial 
management systems on microcomput- 
ers. 

We provide a comprehensive service 
which begins when we help you select 
the right system. But we don’t stop 
there; we also install the computer and 
train your staff. Then we provide profes- 
sional on going service and support. 


| would like to know more about Logic Com- 
puters Accounting Systems 


Company 


Address 


We know that the choice of software is 
crucial. We recommend only the very 
best proven software. For instance... 


Jarman accounting software, designed 
by Accountants to provide the right 
information to help you to control your 
business. 

We offer programs for integrated sales, 


purchase and nominal ledgers, payroll 
and stock control. They are all available 
for Apple Il and Apple Ill computers. 
For further information or a demonstra- 
tion simply return the coupon or phone 
01-222 1122/5492. 


sai (an 


31 PALMER STREET 
LONDON SW1H OPR 
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Software review === 


Grown-up MBasic 


Following the launch of 
_Microsoft’s extended MBasic 
compiler, Chris Bidmead 
provides an evaluation of the 
dialect. He finds that, far 
from being a beginner’s 
language, MBasic incorporates 
a number of features aimed at 
the professional. 


THE INTERACTIVE NATURE of Basic 
makes it much the most sympathetic lan- 
guage for the beginner, who benefits 
from an instant response to mistakes. 
However, the line-by-line execution 
required by interpreted Basic is ponder- 
ous compared with compiled languages, 
and programmed decisions and sub- 
routines must be routed through line 
numbers and not, as is more usual else- 
where, by labels. 

These are complications the profes- 
sional programmer does not need, and 
would put Basic out of court for anyone 
but beginners, were it not for some rapid 
evolution since the language was first 
conceived in Dartmouth College by Pro- 
fessors Kemeny and Kurtz in the early 
1960s. 

The house of Microsoft, notably, has 
been quietly extending the language to 
cope with these problems. Microsoft’s 
Basic 80, or MBasic as it is known in 
some versions, is a large interpreted lan- 
guage of around 28K, with powerful fea- 
tures and some rugged corners. The code 
written and debugged in the interpreter 
can be compiled using Microsoft’s sup- 
plementary compiler and gives: 
@ Faster-running code, maybe 10 times in 

some cases, 

@ Protection for your source code. 
@ More compact, executable files. 
@ More room for machine-code subroutines. 

When you load Basic 80 by typing 
“MBasic” from CP/M command level, 
the screen displays the version number, 
copyright data and the amount of free 
memory left. This number is often sur- 
prisingly small, only 27K, for example, on 
Practical Computing’s 64K Research 
Machines 380-Z. Any program that lists 
over 10 pages is pushing the limit of 
available memory, so it is just as well that 
interpreted MBasic, like the new com- 
piler, has the facility to Chain from one 
program to the next, carrying data over in 
an area designated as Common for the 
development of large business packages. 

Typing 

MBasic <filename> 
from CP/M loads Basic, then loads and 
runs the named program. This makes it 
possible to set up a CP/M Submit file, so 
that the inexperienced user need only 
boot the machine and type “Submit 
Accounts”, or whatever the procedure is 
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called. This can be made more friendly 
still by renaming the Submit file 
Run.com. 

The CP/M command line can carry 
further instructions to define the number 
of files open at any one time, the upper 
limit of Basic’s occupation of memory — 
to leave room for machine-code routines 
— and a redefinition if necessary of the 
default record size of 128 bytes. MBasic 
programs may be written in any editor 
that handles ASCIi text, but the simple 
line-based editor provided inside the 
interpreter is adequate for most pur- 
poses. 

To edit line 1060, for example, you 
type, naturally enough, 

EDIT 1060 
If 1060 is the last line entered, edited or 
listed it will still be in the buffer, and 
EDIT. 

is enough to evoke it. The editor lets you 
find the character, delete it, change it, 
insert characters, delete to the end of a 
line and list the line again. There are also 
more elaborate line-search facilities to 
jump to or delete up to the nth occur- 
rence of a character. 

Control-H (backspace) can.be used on 
many machines to scan backwards in the 
same way that the space bar in edit mode 
scans forward character by character. 
Some Bios implementations trap this 
function and may also affect deletion in 
the editor. Unnecessarily, three different 
conventions handle deletion of charac- 
ters. 

When a line is entered, the Delete key 
steps the cursor to the left, erasing the 
last character by removing it from the 
screen. In the editor, pressing ‘‘D” 
deletes the character that follows to the 
right of the cursor with a Teletype dele- 
tion convention that prints <backslash> 
<character> <backslash>. When the 
editor is in insertion mode, the delete key 
advances the cursor one character at a 
time to the right, printing an underline 
for each press of the key. 

All this is likely to be complicated 
further by your monitor’s ideas of what 
the characters should be. Practical Com- 
puting’s 380-Z, for instance, thinks that 
<backslash> is best represented by “3’’. 

Microsoft Basic is frequently thrown in 
by manufacturers to provide some sem- 
blance of animation to the raw hardware, 
but there is seldom any attempt to con- 
figure its console input/output to avoid 
idiosyncrasies of this kind. Deletion 
would be easier if the cursor moved 
backwards to overwrite the last character 
in all three modes. 

There is a useful, if limited, Renumber 
facility. Renum by itself tidies up the 
whole program to start at line 10 and 
increment in 10s. The command may also 
be qualified with parameters, so that, for 


instance, Renum 10000, 300, 3 changes 
the numbering of line 300 to 10000, all 
subsequent lines being incremented by 
three. Lines that precede 300 are not 
affected. 

Any renumbering facility has to make 


‘sure that line references within lines are 


properly reordered so that Gotos and 
Gosubs still hit their targets. MBasic is 
meticulous about this, but unfortunately 
Renum insists on renumbering from any 
given line number up to the final line of 
the source file, and cannot be limited to 
small sections within the sequence. If you 
want to reposition a subroutine that runs, 
say, from 15000, you have to put up with 
the whole of the program after line 15000 
being renumbered as well. 

The alternative is to Delete the entire 
program except for the target subroutine, 
renumber that, save it as an ASCII file on 
disc with 

SAVE "<filename>,A” 
reload the original program and Merge 
the renumbered subroutine back into the 
prograrh. If you need to do this often you 
are probably writing very bad Basic prog- 


| rams, but even its occasional use is tire- 


some. 

It would be more helpful if Renum 
could be confined to a subrange of num- 
bers, although MBasic would probably 
have to carry a forbidding amount of 
extra code to implement this securely, 
checking Gosubs and avoiding duplicate 
or overlapping line numbers. 

One other apparently cumbersome fea- 
ture of MBasic is its file handling. Files 
are either sequential — serial input or 
output — or random. The serial modes let 
you write or read data from the disc as if 
it were winding through the system in a 
continuous strip, like a tape machine. 
You have to start each read or write from 
the beginning of the file, and you must 
define the file as either read or write — 
but not both — at the mament of open- 
ing. 

The alternative,. random files, allows 
reading or writing without these restrict- 
ions, and records can be accessed in any 
order as if the data were set out in an 
array of numbered pigeon-holés. How- 
ever, MBasic’s implementation takes 
three stages which distort Basic’s original, 
transparent English-like coding. 

First, the file is opened for random 
input/output with its record length 
optionally specified; the default is 128 
bytes. The ‘‘shape”’ of the record then has 
to be set out with the Field instruction, 
which means defining to the system the 
size of each data segment within the 
overall length of the record. This is the . 
purpose of line 20: 

10 OPEN “R”, #1, “FILE”, 
20 FIELD #1, 20 AS N$, 4 na A$, 8 AS P$ 


(continued qn page 73) 
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Genie I & II Approved Dealers 


AVON Microstyle, Bath, 0225 334659/319705. BEDFORD 
Comserve, Bedford, 0234 216749. BERKSHIRE P.C.P., 
Reading, 0734 589249. BIRMINGHAM Ward Electronics, 


Birmingham, 021 554 0708. Consultant Electronics, 
Birmingham, 021 382 7247. A.E. ChapmanandCo., 

Cradeley Heath, 0384 66497/8. BUCKINGHAMSHIRE 

Photo Acoustics, Newport Pagnell, 0908 610625. ad 
CAMBRIDGESHIRE Cambndge Micro Computers, 


Cambridge, 0223 314666. CHESHIRE Hewart Electronics, 
Macclesfield, 0625 22030. Mid Shires Computer Centre, 
Crewe, 0270 211086. CUMBRIA Kendal Computer Centre, 
Kendal, 0539 22559. DORSET Blandford Computers, 
Blandford Forum, 0258 53737. Parkstone Electrics, Poole, 
0202 746555. ESSEX Emprise, Colchester, 0206 865926. 
GLOUCESTERSHIRE Computer Shack, Cheltenham, 
0242 584343. HERTFORDSHIRE Photo Acoustics, 
Watford, 0923 40698. Q Tek Systems, Stevenage, 

0438 65385. Chrisalid Systems and Software, 
Berkhamstead, 044 27 74569. KENT Swanley Electronics, 
Swanley, 0322 64851. LANCASHIRE Harden 
Microsystems, Blackpool, 0253 27590. Sound Service, 
Burnley, 0282 38481. Computercat, Leigh, 0942 605730. 
LEICESTERSHIRE Kram Electronics, Leicester, 

0533 27556. LONDON City Microsystems, EC2, 

01 588 7272/4. Wason Microchip, N18, 01 807 1757/2230. 
Premier Publications, Anerley SE20, 01 659 7131. NORTH 
EAST Briers Computer Services, Middlesbrough, 

0642 242017. General Northern Microcomputers, 
Hartelepool, 0783 863871. HCCS Associates, Gateshead, 
0632 821924. NOTTINGHAMSHIRE Midland 
Microcomputers, Nottingham, 0602 298281. Mansfield 
Computers, Mansfield, 0623 31202. East Midland 
Computer Services, Arnold, 0602 267079. Electronic 
Servicing Co., Lenton, 0602 783938. NORFOLK Anglia 
Computer Centre, Norwich, 0603 29652. Bennetts, 
Dereham, 0362 2488/9. OXFORDSHIRE Micro Business Sole a wes 
Systems, Whitney, 0993 73145. SCOTLAND Computer and 


Chips, St Andrews, 0334 72569. Scotbyte Computers, ie — / 

Edinburgh, 031 343 1005. Victor Momis and Co., Glasgow, = 

041 221 8958. SHROPSHIRE Tarrant Electronics, Newport, 

0952 814275. SOUTH WEST Diskwise, Plymouth (0752) en 


267000. West Devon Electronics, Yelverton, 082 285 3434. 

Bits and Bytes, Barnstaple, 0271 72789. SUFFOLK Elgelec 

Ltd., Ipswich, 0473 711164. SURREY Croydon Computer 

Centre, Thornton Heath, 01 689 1280. WALES Tryfan 

Computers, Bangor, 0248 52042. WEST MIDLANDS Allen 

TV Services, Stoke on Trent, 0782 616929. WILTSHIRE 

Everyman Computers, Westbury, 0373 823764. 

YORKSHIRE Advance TV Services, Bradford, 

0274 585333. Huddersfield Computer Centre, 

Huddersfield, 0484 20774. ohne ea —— 

0274 668890. Superior Systems Lt heffie! 4 : 
Photo Electrics, Sheffield, 0742 53865. NORTHERN Chesterfield Road, Matlock, Derbyshire DE4 5LE. 


IRELAND Business Electronic Equipment, Belfast, Telephone: 0629 4998. Telex: 377482 Lowlec G. 
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100 NDX% = 1 
110 WHILE A(NDX%) <> 999 
_ 120 INPUT “NUMBER”; A(NDX%) 
130 NDX% = NDX% +1 
140 WEND 
Listing 1. 


(continued from page 71) 

30 INPUT “2-DIGIT CODE”; CODE% 
40 INPUT “NAME”; X$ 

50 INPUT “AMOUNT”; AMT 

60 INPUT “PHONE”; TEL$: PRINT 
70 LSET N$ = X$ 

80 LSET A$ = MKS$(AMT) 

90 LSET P$ = TEL$ 

100 PUT #1, CODE% 

110 GOTO 30 

Each field must be a string. Datatypes 
other than strings can only be assigned to 
the record after being converted to string 
format with the special function MKS$ — 
pronounced ‘“‘make string” — as in line 
80 of the example. The fields are then 
conveyed to the record buffer with LSet 
or RSet to position them left- or right- 
justified within the available space. They 
are then dispatched to disc with the Put 
instruction. 

Retrieving information from the disc in 
random mode involves a similar process 
in reverse order. It is easy for the prog- 
rammer to go wrong: for example, the 
size of the record as fielded must not 
exceed the size in the Open instruction, 
and if this in turn is greater than 128 
bytes, MBasic has to be given prior notice 
on powering up. 

Much of the unfriendliness is caused by 
the uneasy interface with CP/M, whose 
random-file facility arrived in version 2.0, 


rather as an afterthought, and then had to: 


be adjusted again in version 2.2. In the 
version of MBasic called Standalone Disc 
Basic, which requires no operating sys- 
tem and copes with physical file handing 
on its own, the distinction between 
sequential and random files becomes 
unnecessary, enabling mid-file updating 
of files otherwise treated as sequential. 

Within the limited data types allowed 
by the original concept of Basic, MBasic 
permits numerical constants and vari- 
ables to be defined as integer, single or 
double precision, for which the system 
sets aside two, four or.eight bytes respec- 
tively. This limits the integer range to 
between —32,768 and +32,767, or 0 to 
65,535 in some versions. Single-precision 
numbers are stored with seven digits with 
a print limit of six, while double-precision 
numbers are printed and stored with 16 
digits. 

Arrays may have any dimensions up to 
255, and provided the numerical value of 
any subscript does not exceed 10 the 
array may be assumed as needed, with no 
previous declaration. Larger dimen- 
sioned arrays have to be predeclared with 
the Dim statement. Arrays occupy’ the 
same space as the equivalent number of 
elements, with no overhead for the array 
structure. 

Strings carry an overhead. The charac- 
ters forming the string reside in a stack 
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initialise the array index 


next element of the array loop, or resume here on exit 


that grows downwards from the top of 
available memory, overwriting CP/M’s 
command-line interpreter, which is not’ 
used in MBasic. Three additional bytes 
are needed for each string: one to define 
the length and two to act as a pointer to 
the start of the string in the stack. 

Programmers can define data type as 
they go along by making the final charac- 
ter of each variable the symbols % for 
integer, ! for single precision, + for dou- 
ble precision or $ for string. 

Alternatively you can make global data 
declarations of the form: 

10 DEFSNG F 

in an early non-executing line that 
defines all variables beginning with the 
letter F — or whatever character is 
chosen — as denoting single-precision 
numbers. Defint, Defdbl and Defstr do 
the same trick for integers, double- 
precision variables and strings. The 
default takes any named variable to be 
singleprecision. 

Num and Num! are not redefinitions of 
the same variable — a single-precision 
variable restated as an integer — but if 
co-existent in a program will be known to 
MBasic as two entirely separate identi- 
fiers. Careless handling of variable defin- 
ition can account for many intractable 
little bugs. 

Despite the default to single precision, 
it pays to use integers wherever possible 
because execution speed and array sizes 
depend crucially on the specified pre- 
cision. For example, a loop using an 
integer control variable can execute up to 
30 times faster than one using double 
precision. 


The Dartmouth College standard 


allows only one form of repetitive struc- 
ture, the For-Next loop. It is known as a 
‘deterministic’? loop, because the 
number of times the loop will execute is 
predetermined by the program. 

In the MBasic interpreter a While- 
Wend construction is also allowed, to 
implement non-deterministic loops. The 
While statement tests the data before 
each cycle and in the absence of a particu- 
lar condition, supplied by the program- 
mer as a parameter, the loop is skipped, 
and the program resumes at the matching 
Wend statement. This construction might 
be used in a section of code designed to 
accept a previously undetermined number 
of data entries from the keyboard — see 
listing 1. 

Basic processing must follow the 
sequence of line numbers except where 
redirected by If-Then decision state- 
ments, Loop instructions or diversions via 
Gosub and Goto. Even so the program 
flow cannot escape from its numerical 
prison: all these redirections have to be 
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made in terms of line numbers, and no 
calls by identifier reference are allowed. 
This accounts for the structural mires the 
language leads you into, and also clouds , 
the “‘transparency’’ of the code. 

Gosub 7000 does little to explain its 
purpose to the reader; in Cobol, on the 
other hand, the programmer may pre- 
define a subroutine in a card-playing 
program — for example, by giving it the | 
name “Shuffle” — and call that routine | 
from appropriate places in the program 
with the instruction Perform Shuffle. 

MBasic provides one exception to the | 

line-number rule: the programmer is 
allowed to use early lines of code to 
define functions that may subsequently 
be called by name, with no line number 
references. For instance, 
DEF FNX(Y$) = (Y$>=‘a'}AND (Y$ <='‘z’) 
will test Y$ for the quality of being a 
lower-case letter, returning the value ~1, 
which is MBasic’s code for ‘‘True”’, if it is, 
and 0 if it is not. Functions defined like 
this cannot, as in CBasic, be extended 
beyond a single logical line, although |. 
there are ways of coping with the prob- 
lem. 

MBasic output to the screen or to the 
printer can be controlled with an exten- 
sive set of Print Using instructions. These 
are difficult to master but make format- 
ting very easy. The MBasic manual takes 
four pages to explain the intricacies, and 
its laconic style stil] leaves much to the 
imagination. 

One of our Practical Computing staff 
commented that he typically spends as 
much time debugging the Print Using 
statements as in making the rest of the 
code work. If you find, this happening to 
you, watch out. The cosmetics of 
MBasic’s powerful individual statements 
are diverting you fram the real problem 
of turning your algorithm into code. 

To a programmer brought up on the 
puritan virtues of Fortran, the string- 
handling facilities are succulent to the 
point of indecency. In addition to the 
usual Right$ and Left$ functions MBasic 
allows Mid$(X$,I,J), which returns the 
string J characters long, starting at the Ith 
character. Omitting J makes the function 
return everything to the right of the Ith 
character. 

Most powerful of all, Mid§ is also 
available as a statement for in-house 
string alteration. Suppose: 

L$ = “I love Susie” 


- Then the afterthought: 


MID$(L$,7) = “Rosie” 
gives L$ as 
“| love Rosie” 
The operators > and < can be applied 
to the ASCII set and, by extension, to 
strings. Logical string comparison | 
matches off two strings character by 
character, subtracting the ASCII codes. If 
the strings are of different lengths but 
match as'far as they go then the shorter is 
declared “smaller”. 
(continued on next page) 
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(continued from previous page) 

The Swap statement, a general- 
purpose instruction to exchange the 
values of two variables, is particularly 
useful in combination with string com- 
parisons, making alphabetic sorting very 
easy. 

A professional feature of MBasic is the 
error-handling facility. If you put an early 
line in the program, for example, 

10 ON ERROR GOTO 50000 
you can then, from 50000 on test for and 
remedy all sorts of program errors. 

For instance, left to itself MBasic will 
respond to a Disc Full error condition 
passed up from CP/M by posting the 
appropriate notice on the console and 
crashing out. This On Error command, in 
conjunction with a matching line in the 
50000 error routine can divert program 
flow from the automatic error handling 
and offer you options that keep you in 
the program. It could start 
5000 IF ERR = 61 THEN PRINT “No room left 

on the disc” 

50005 rem 61 = “disc full” 

500010 files “*.DAT” rem display existing data 
files 

500020 INPUT “Which file would you like to 
delete?”; FILES 

You can even set up the routine to 
respond differently to the same error 
depending upon the line in which it 
occurred, with a statment of the form 
IF ERL <10000 THEN PRINT “Do you want to 

start a new disc?” 

Once the problem has been sorted out 


THE TRANSTEC 1200 


the program can be returned to the point 
where the error occurred with the state- 
ment “Resume”. 

To make your error handling really 
comprehensive you can include proce- 
dures to deal with errors that arise in your 
program rather than MBasic. Thus, sup- 
posing you expected only lower-case 
letters to be typed in, you could have 
30 A$ = INPUTS$(1) rem this statement 

accepts a single key 
40 IF NOT FNX(A$) THEN ERROR 100 

FNX(A$) is the lower-case checking 
function we defined earlier. Error 100 is 
our own invention, as MBasic’s system 
errors only come in 67 varieties, leaving 
numbers 68 onwards to be defined by the 
programmer. 

Error trapping is no fun and takes up 
big chunks of code, but if you are writing 
programs for the commercial market it is 
essential to avoid dropping the user back 
into CP/M. with nothing but an obscure 
systems error message to stare at. 
MBasic’s error-handling capability gives 
it the edge as a professional programming 
language. 

For the rest, MBasic is not so much a 
language as a substantial dictionary of 
commands, rich enough in its vocabularly 
to be patched together to do practically 
anything. But a true “language” ought to 
give you a tool for thinking about the 
problem as well as implementing the 
solution. 

Well-structured, serviceable programs 


VIDEO MONITOR. 


DEALERS 
WELCOME. 
PRIVATE 
LABELLING 
AVAILABLE. ALSO 
AVAILABLE 
UNCASED. 


JUST £99 COMPLETE: 


YK Vat postage and packing not inctuded 
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can be written in MBasic, though it does 
require the exercise of external discipline 
to hold together the structure of pro- 
grams of any length. MBasic itself is an 
accretion of patches on the originally 
simple “get you started” idea. If you are 
not careful the programs you write in it 
will be in much the same mould. 

It seems likely, for two reasons, that 
this process of accretion will continue: 
many people now regard the language as 
a standard for microcomputers; and the 
new generation of 16-bit machines will 
provide the space for expansion. 

An almost identical version, called 
Basic 86, is already available for the 
16-bit 8086 Intel chip. Later versions of 
MBasic are likely to feature 
@ named subroutines, with local variables, 

@ multiline user-definable functions, 

@ local renumbering, 

@a more extensive editor, with global string 
search and replace. 

Animosity to Basic runs high, particu- 
larly in academic circles. The Danish 
computer language expert Professor 
Edsger Dijkstra makes no bones about 
his views: ‘‘When it comes to teaching 
them programming”, he says, ‘‘students 
who have had prior exposure to Basic... 
are mentally mutilated beyond hope of 
regeneration”. Nevertheless, MBasic, 
with its wealth of facilities immediately to 
hand as you build your program, confers 
on the hardware a vitality that no other 
software seems yet able to offer. 


At last, a top quality green 
screen 12” video monitor at a really 
competitive price. 

The Transtec 1200 has a 
composite video input, compatible 
with all micro computers and the 
screen gives a crisp read-out of a full 
80 columns. 

The unit is housed in a durable 
plastic cabinet with controls neatly 
concealed behind a hinged front- 
access panel. 

Why pay more? Send the 
coupon today for full specification 
or better still, call us direct in Bristol. 


WIV IREARG 
13A Smail Street, Bristol W.1. 
Tel: 0272 277462. 

Lisburn Road, Belfast. ; 
Tel: 24009. ™ é 
35 Pearse Street, Dublin 2. 

Tel: 713049. ; 
1.D.A. Complex, 22 Macken Street, ° ? oe 
Dublin 2. a 
Tel: 713049. 
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Hard copy in colour? It’s here today, with a 
range of 400 shades at a price you can afford. 
Teleprinter Equipment’s Prism printer brings colour 
onithiig reach of every business, engineering and 
scientific work station. ? 

Think what this means in speed of recognition, range of variables ? 
and graphic presentation. 

As well as colour, the Prism printer comes with a host of other 
advanced features, including 

@ Single sheet feed 

@ Graphics with additional 2K buffer 

@ High speed print mode (in excess of 200 cps) 

@ Correspondence quality print 
Opt for Prism colour now, and bring a whole new dimension 
to your work. 
Trade enquiries welcome. 


TEE Ai, 


Teleprinter Equipment Limited — 
P Ea P the peripheral people 
70-82 Akeman Street, Tring, Herts. HP23 6AJ. U.K. 
Tel. Tring (0442 82) 5551/9 & 4011/9 Telex: 82362 BATECO G. 
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Two flexible multi-user systems 


The Vector Graphic 5005 
and $032 


with 5 megabyte and 32 megabyte Winchester hard discs 


Lhe Veetor Graphie 008 & 032 
dre nuityle user, multe tasking 
hoard dise systems for general business 
nd word Processing applicahions 

SuUppOrnE, typ tO a rmaximuirrot b> usens 
and qiving up to 32 megabytes of high speed 
totally teliable Winchester cise technology 
with Vectors automanc error COmection 
fOhitire 

Potal Hlexubility means that the systems 
formoinals Gan work mdependently which 
permits the widest possible range of usage 

One user could use Execuplan for financial 
planning whilst the second user is entering 
sales informalon with accounting 
software and the thud may run 
comespondence simultaneously 
with Vectors Memonte Ill word 
processing soltware 
Most ather standard CP/M 


8ALDOCK Modus Systems 
BIRMINGHAM Taylor Micro Systems Ltd. 


IDATA SYSTEMS 


compatible applications soltware 
will run on the system e.g 
COBOL, FORTRAN 
PASCAL, BASIC 
COMPILER, ALGOL, PL/I 
dnd other statistical and 
Cate based tanagement 
Packages 
Ihe Vector Graphie 
HOOb & 503? are tdeal tor 
applicahon packages, such as 
accounts, Stock Control, payroll, word 
processing, financial modelling and solicitor 
packages, all available trom Almare, 
for further information write or 
telephone Almarc. Cornplete sales and 


Almarc servicing facilities are available 


throuqhout the U.K 


Almarc Data Systems Ltd., Also at: 


Great Freeman Street, Green Street 
Nottingham NG3 1FR High Wycombe, 
Tel: (0602) 52657/8/9 Bucks. P11 2RF. 
Telex: 3/407 Aimarc/G Tet: (0494) 23804 


APPROVED ALMARC DEALERS 


KETTERING Shuttleworth Business Systems (0536) 511357 


{0462} 894848 LONDON 
(021) 358 2436 LOUTH 


Micro Systems Consultants (01) 979 4098 


Computa-Crop {0507} 604271/2 


BRISTOL Johnson Micro Computers (0272) 422061 NOTTINGHAM Almarc 8usiness Systems (0602) 622501 


CAMBERLEY Johnson Micro Computers (0276) 20446 OXFORD 
DONCASTER Reed Computing 


Johnson Micro Computers (0865) 721461 
(0709) 67087 SWANSEA Gusiness Microsystems (0792) 474082 


HIGH WYCOMBE Common Sense Business Systems (0494) 40116 TYNE & WEAR H.P. Micros (0632) 859923 


t ) Circle No. 154 HARROGATE Business Microsystems (0423) 68224 YEOVIL 


Dale Computers (0935) 23097 
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Promising to do for CP/M 
users what VisiCalc has done 
for those with 6502-based 
systems, this 
financial-planning package 
from Sorcim is put through its 
paces by Kevin Caley. 


VISICALC HAS BECOME the best selling 
business program of all time. Apple ac- 
knowledges that many of its machines 
have been sold just because of VisiCalc. 
All this is fine if you own an Apple, Pet or 
TRS-80 computer, but many other com- 
puters cannot run VisiCalc, notably those 
which use the CP/M operating system. 
Personal Software, the originator of 
VisiCalc, seems unlikely to produce a 
CP/M version, so many other companies 
have tried to fill the gap. A number of 
pretenders to the throne, have all claimed 


| had a unique advantage. 

Products such as, Target, T-Maker, 
MicroModeller and Desk Top Plan, 
require the user to go through a series of 
steps starting with designing the model on 
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to be superior, but until now VisiCalc has | 
| @a rubber, 


| paper and progressing through a series of. 


Width: 28 Memory:16 Last Col/Row:025 


le SuperCalc Worksheet 


Jan Feb 
1.85385 
8.53B5 
6.258(5 


SUM(C5: C7) 


1868 
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8.25385 


SUM(BS: B7) 


1888 Bi2-(Bi2/12) 
38 38 
108 1.053814 
38 1.053B15 


SUM(B12:B15) SUM(C12:C15) 


B9-Bi7 
1286/12 


C9-C17 
1288/12 


? for HELP 


menus to build up the model — all before 
the user can even start to put in the data. 
Another common feature of these pack- 
ages is that the operator has to use a 
rather complex set of instructions to set 
up the model. 

VisiCalc was revolutionary because it 
allowed the computer to build up a model 
in the. way that is familiar to almost 
everyone who works with figures. It lets 
you write down the figures as you think of 
them, and then rub them out when a 
mistake is noticed. The computer works 
in the same way as its operator rather 
than forcing users to change their ways 
and learn a new system. 


Using the package. 
The program turns a computer into a 
combination of: 
@a large piece of paper, 
@a calculator, 
@a-pencil, 


@ an automatic typewriter. 

The “paper”, or screen, is divided up into 
63 columns labelled A,B,C and so on up 
to BK, and rows numbered from one to 
254. Thus any position on the worksheet 


Total 


1718.34 
814.45 


13917. 13 


2952.37 27689.88 


384.68 
56. 88 
171.83 


7776.85 
688.88 
1591.71 
795.86 
698.55 18763.62 
16326. 18 


1208.88 
15126. 18 


2261.83 
168.08 
2161.83 


SUPERCALC 


can be referred to by its co-ordinates, for 
example the cell in the top, left-hand 
corner is Al. In any cell you may type a 
title, a number or a formula such as 
A1+A4 which means ‘tadd the number 
in cell Al to the number in cell A4 and 
put the answer here”. 


Error correction 


If you ever have to prepare sheets of 
detailed figures and calculations, such as 
estimates or cash-flow forecasts, you will 
know how time-consuming it can be. 
After you have spent a few hours working 
on the figures and all the figures are just 
how you want them, one of three things 
can happen: 


@ Someone asks you what would happen if a 
particular quantity is changed, and you 
have to spend a considerabie time chang- 
ing and recalculating the figures. 

@ You realise that you made an important 
error early on that affects all your results. 
@ Your typist will be faced with pages of 
figures to type out in columns without mak- 
ing mistakes — and figures are far harder to 

check than words. 


This is where VisiCalc comes into its own. 
(continued on next page) 
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(continued from previous page) 

‘It cannot save you much time in building 
| your model — writing down the figures 
— because that is where your experience 
and skill come in, but if you make a 


mistake it can presérve your sanity by | 


allowing you to change the figures easily. 

If, for example, you decide to have a 
sub-total half-way down a page which has 
nO room for one, with VisiCalc — and 
now SuperCalc — you simply press three 
keys and an extra row is automatically 
inserted. If you want to change a figure, 
you merely type over the old figure, and 
before your eyés the whole sheet is auto- 
matically recalculated. 


Saving copies 

You can save a copy of your work on 
disc at any time or print out your work to 
produce perfectly typed copies. This is 
ideal if you want to produce, say, a cash- 
flow estimate for: 

@ the most likely sales forecast, 
@ the most optimistic forecast, 
. @the most pessimistic forecast. 

In this way, days of work can be com- 
pleted in a couple of hours: an excellent 
example of the ability of the micro to 
increase productivity. 

The SuperCale program for this review 
was loaned by Croft Computers of 
Bramhall, near Manchester. It was run on 
a Panasonic JD-800 microcomputer with 
CP/M and twin 8in. floppy-disc drives. 
Though CP/M allows the use of a wide 
range of software on different computers, 
the software often has to be tailored to 
the terminal in use. If the software pro- 
ducer has included an installation prog- 
ram for your make of computer and you 
know how to enter the requested data, 
this should be straightforward. If either 
of these is lacking, good support from a 
dealer is essential. 

Croft Computers has been quick off 
the mark in recognising the importance of 
SuperCale to CP/M machines and was 
among the first in the U.K. to have 
SuperCale working. Croft’s SuperCalc 
user manual and quick-reference card are 
as bood as VisiCalc’s — praise indeed. 
The package includes the master disc, as 
modified -by Croft, the Panasonic 
machine, and a card to label the 
Panasonic’s user-definable keys with 
their’ VisiCalc functions. 


Adjusting to SuperCale 


As an experienced VisiCalc user I 
found it easy to adjust to SuperCalc. 
Many of the operations are identical: “/” 
| is used to indicate a command, and many 
others differ only in detail. 

Though SuperCalc is, overall, a great 
improvement on VisiCalc it does have 
certain disadvantages. SuperCalc takes 
up more memory in the Panasonic than 
VisiCalc does in an Apple, but since most 
Apples are 48K or less and the Panasonic 
comes with 64K of memory, the practical 
difference is minimised. The maximum 
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61.93 68.12 
18.22 


78.34 


Prod 4 Prod 5 TOTAL 
74.94 
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| size of the model that can be prepared is 
| reduced, but this will only affect the most 


ambitious users. 

SuperCalc has been written for use on 
a wide range of terminals, so the visual 
effect will vary between computers. For 
example, some will show the position of 
the cell that is being worked on in reverse 
video while others will use < > for 
the same task. The Croft version uses 
reverse video as used by Apple VisiCalc. 


| On many terminals, including the 


Panasonic, the first and last character in 
the entry cell can be obscured while the 
cursor is over them. SuperCalc cursor 
movements can be slightly slower than 
VisiCalc, depending on the hardware 


| used. 


| Top-class printouts 


On the positive side, SuperCalc allows 
more than one model to be loaded at 
once, so sub-models can be consolidated. 
SuperCalc allows any column to have any 
width from zero to 127 characters at the 
same time, while VisiCalc sets all col- 
ummns to the same width with a minimum 
of three. This makes for much neater 
page layouts. 

If you are entering a heading on a 
VisiCalc sheet once a cell is full, any extra 
characters are not shown. With Super- 
Calc the whole title is entered into one 
cell and the extra characters automat- 
ically overflow into the following cells, 
removing the need to rewrite the head- 
ings when the column width is changed 
and allowing more sophisticated head- 
ings. 

SuperCalc allows the screen to display 
not only all the values but, alternatively, 
all the formulae, with or without the 


borders indicating the co-ordinates. The 
sheet can then be printed out in the 
format shown on the screen. 

SuperCalc has a unique command /P 
which protects the contents of a cell or a 


range of cells from change. Commands | 


will operate on surrounding cells but 
leave protected cells unchanged. By 
pressing the ? key at any time, SuperCalc 


will present its user with a full screen of | 


information and hints, without losing any 
data. 

It is not easy to disguise the fact that an 
Apple VisiCalc printout has been pro- 
duced by computer rather than a typist. It 
has no lower-case letters, no pound sign 
on the keyboard, and it cannot draw 
solid, horizontal lines. The Panasonic has 
a more comprehensive character set, and 
SuperCalc printouts can be made to look 
as if they have been typed. 


Conclusions 

@ Owners of CP/M machines need no 
longer feel inferior and change the subject 
to WordStar when Apple and Pet owners 
talk about VisiCalc. 

@ SuperCalc is equal or superior to Visi- 
Calc in every important feature. 

@ Because SuperCale and VisiCalc allow 
users to apply methods with which they 
are already familiar, they are both much 
easier to learn than any competing prog- 
ram. 

@ Anyone who has used VisiCalc will 
quickly feel at home with SuperCalc. 

@ SuperCale is produced by Sorcim Cor- 
poration, 405 Aldo Avenue, Santa Clara, 
California; it is available from Encotel 
Systems, 530-539 Purley Way, Croydon, 
Surrey. Telephone 01-686 9687. Super- 
Calc costs £185. Q 
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HOW TO 


GET MORE 


EDUCATION 
CENTRE. . 


\ 


CP/M* (User level) 2days 
A practical course designed for those unfamiliar with 
CP/M, familiarising the new user with the operation of 
the typical hardware attached to a disc-based Z80 
microprocessor system, and giving an understand- 
ing of the facilities available and of its management 
of disc files. 


AdvancedCP/M _ 2days 
This course is designed for those who wish to modify 
the standard CP/M operating system and includes a 
detailed investigation of BIOS and its interaction 
with CCP andBDOS. Previous assemblerexperience 
is essential. 


Programming in BASIC 1 week 
Giving a thorough understanding of the BASIC 
language and enabling the student to put this 
knowledge into practical use, facilitated by hands-on 
sessions and practical exercises. 


EC 


A professional organisation with first class 
training facilities in Central London. 


*CP/M is the T/M of Digital Research Corp. 
tWordstar is the T/M of Micropro Corp. 
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TAKE A COURSE AT 
THE COMPUTER 
TRAINING AND 


Programming in PASCAL 3days 
Giving an understanding of structured programming 


techniques as used in PASCAL and providing 
practical €xperience on a microcomputer. 


Wordstart Wordprocessing 2days 
Giving the user an understanding of the facilities 
available in the Wordstar/Mailmerge Wordprocess- 
ing System and hands-on experience which enables 
this knowledge to be put to practical use. 


All courses are in London. A wide range of 
hardware is available for practical work. 


Contact The Courses Secretary, Computer Training 
& Education Centre Ltd, 102-108 Clerkenwell Road, 
London EC1. 01-251 4010/4019. 
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computers compurers COLLINUN LLY computers computers 
Some computers COMPULELS conpuier computer 
Systems Tailored to your Pocket 


Small Business Systems 


64K NEC PC 8000 & Screen 64K NEC PC 8000 & Screen 64K NEC PC 8000 & Screen 
Twin 53’ Floppy Disks Twin 8 LoBo Floppy Disks 10 Mb Ampex Hard Disk 
NEC Dot Matrix Printer, (2 Mbyte total Storage) (5 Mb fixed & Mb Removable) 
Magpie Desk. NEC Printer, Magpie Desk. NEC Printer, Magpie Desk. 


£2245 £3717 £5793 


«Integrated Software Package 


Comprising Payroll Purchase Sales and General Ledger with Stock and 
Integrated Job Costing. Price from 


£1200 


Budget Word Processing System 


64K NEC PC 8000 & Screen, Twin 53” Floppy Disk Drives 
Olivetti Typeprinter & Magpie Desk. Word Processing Software included. 


£3399 
VAT Extra 
Details from: COMMUNIty P.O. Box 3, 34 Dragon Street, Petersfield, Hampshire GU32 2ER. 
. Telephone: (073 087) 567 @ Circle No. 156 


CITY MICROSYSTEMS LIMITED 


65 LONDON WALL, LONDON EC2M 5TU 
01-588 7272 


TELEVIDEO SYSTEMS 


VIDEO GENIE 


SUPERBRAIN 
ait with VISICALC 


Multi-user, multi-task, multi-processor, televideo 
reliability with complete expandability. 
One to sixteen users. 


Complete system £1275, inc. Computer, 
Monitor, Expander, 1-disk drive printer 
_ and Software. 

Vast library of standard software. 


320K, 680K and 1.5MB Diskdrives. 
Full graphics available. 
Wide range of standard packages. 


Complete business accounting systems from £2000. Word procéssors from £1420 
ADVICE, TRAINING AND MAINTENANCE 
ALL YOUR COMPUTER REQUIREMENTS READILY AVAILABLE 


IN THE CENTRE OF THE CITY — LONDON EC2 


VISITORS TO OUR OFFICES MOST WELCOME 10.30am-4.30pm 


@ Circle No. 157 
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neorcom 


The new, APPLE-II compatible Euro- PAL 
colour microcomputer me available 


ex stock € 975; 


MAIN FEATURES: excl. VAT 
Compact computer with the famous 6502 seeteseareps, 

CPU, APPLE-II compatible, so one can hg Ht), 
use all the APPLE-II hardware and soft- ‘ 
ware without any modification. 


Many interesting features give the ; 
PEARCOM an enormous technical lead. j 


Just to name a few: 

— 14 VO expansion slots as standard 

— On board expandable to 96 Kbyte of 
RAM, 32K standard 

— 6 ROM/EPROM sockets jumper 
adjustable. 

— Professional reed-switch keyboard 
with numeric pad 

— 7 Function keys 

— Built-in HF modulator with HF PAL- 
colour output 

— Sound through TV signal and 
through built-in loudspeaker 

— LED indicators for the main-units 

— An industrial type, 5 Amp. power- 
supply 

— Bus compatible with the Applesoft 
Card and the Z80 Softcard from 
Microsoft, which comes with CP/M 
and Microsoft BASIC (optional) 


“Apple-II - Trademark of 
Apple Computer Inc. USA. 


PEARCOM Ltd 
Riverside la - Stanstead Abbotts - Ware, Herts SG12 BAP - UK 


PE.ARCOM Internationa! Marketing & Publicity Dept. 


PO Box 350 - 3720 AH Bilthoven - Tlx 70375 - Holland PEARCOM 
Int. Marketing & ici 
VERGECOURT Ltd. (Distributor) a6. a Ay Bebieiy 


1/ Nobel Square - Basildon - Essex SS13 11.P England - Tel. 0268-728484 - Tlx 995323 3720 AH Bilthoven 
DEALER INQUIRES INVITED 


Fortifies... 
and Eightyfies 
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... in 64 colours with graphics as well. One of the Hi-tech Electronics 
range of professional $100 boards, the VDU 4080 provides instant 
software switching from 40 character (Prestel) to 80 character (VDU) 
display. Each character can be displayed in any one of 64 colours, 
with a choice of 64 background colours, and graphics can be created 
using 624 X 576 points with full colour capability. 


All this, and much more, ona 
single $100 board for only 


£370 .cEN 


OEM enquiries welcome 


To order your VDU 4080 now, 
phone or write to: 


HI-TECH ELECTRONICS 


5¢ HIGH ROAD, SWAYTHLING, SOUTHAMPTON SO2 2JF 
TEL 0703 581555 TELEX NO. 47388 HTEL 


A Grand Metropolitan Electronks Company 


@ Circle No. 159 
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A POWERFUL 
MULTI-USER SYSTEM 
FOR UNDER £6,600. 


oard, each with SEP 
V0 i to wich ~ bere VDU 


C1 Tape e back- elaclities 


is attached. 
avaliable. . backed up by the 
The multi-user system is exceptional CLENLO: service 
housed ina standard S-100 __ and highly competitive prices. 
mainframe chassis enabling ) Pelier ice wats basic 
individual users torun pro- bwonlbel! ni incorporating 
_ grams independently and floppy disc storage or the 
simultaneously, while still facility of a full sixteen user hard 
having access to shared disc based system with high 
resources (hard disc storage, performance, CLENLO can 
ea tis dee i mr =a provide the system you need. 
Communication channel. For more details ofthe best, 
lowest cost multi-user system 
Allthis activity is controlled . onthe market and our com- 
by a DPC/OS multi-user plete range of Microcomputer 
operating system running in and business services contact 
a Service Processor and CLENLO COMPUTING 
creating a complete CP/M Ver SYSTEMS, Telephone 
2.2 environment for each user. 01-670 4202/3. 


To: CLENLO COMPUTING SYSTEMS LIMITED, Name 
Crown House, 18 Gypsy Hill, London SE19 1NL. 


Telephone: 01-670 4202/3. Position nel 
Company 
L] Please send me details of your 
ACE MULTI-USER SYSTEM. Address 
C1 Please send me details of the ——_—_— 
complete CLENLO range. Telephone 


@Circle No. 160 
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How will the giants 
react to the micro? 


The mainframe manufacturers 
are finding that 
microcomputers — so recently 
derided as mere toys — are 
making inroads into their 
hitherto safe preserves. Clare 
Gooding examines their 
contrasting styles, and 
ponders on how the giant 
mainframe builders will fare 
among the quick-witted 
bandits of the micro world. 


TIME WAS when anyone working with 
computers had a hard time at social 
gatherings. If you were foolish enough to 
admit it, the reaction was either ‘‘Oh 


that’s all too technical for me, don’t know | 


anything about it’’, or worse, an inunda- 
tion of stories about payroll computer 
errors and gas bills for £0.00. Nowadays a 
more likely reaction is, ‘““We’ve got one of 
those at work, amazing little machine, we 
do everything on it”’. 

The computer, that great mystical, 
rather threatening beast, has become less 
remote, and almost respectable. The 
amazing little machine is likely to be a 
microcomputer. Those who dismissed 
Pets, Apples and Tandys as hobbyists’ 
toys now find them so ensconced in the 
business world that they speculate 
whether micros will eventually replace 
the mainframe. 

The key to the rapid progress of the 
micro has been software . availability. 
Instead of being limited to the programs 
sold by their friendly dealer, people have 
also written their own software. 

A few years ago this would have been 
tantamount to blasphemy. The micro was 
still considered an experimental freak, 
nothing to do with real computing, except 
by an enlightened few who set about 
linking micros with larger ‘‘host”’ 
machines to make software development 
possible in a more familiar environment. 


Amateur beginnings 

Software houses such as CAP and 
Logica, who had made their killing on 
huge mainframe projects, were already 
fiddling with micros in attics and base- 
ments. At the same time do-it-yourself 
hobbyists began to discover the joys of 
Basic. Even if the results were far from 
perfect, they provided an alternative to 
the turnkey products at a price small 
users could afford. 

As for the hardware, new potential 
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users thought they could afford a micro 


where previously a bureau service or a | 
larger machine of their own would have 
\ 


been out of the question. 

The mini paved the way for the micro 
as companies like Hewlett-Packard and 
Wang offered cheaper hardware solu- 
tions, but the nature of software produc- 
tion stayed much the same. The micro 
arrived when the pattern of the computer 
market was changing in any case. Soft- 


ware was beginning to play a larger part, | 


although a firm wanting to computerise 
would still look first at the hardware it 
wanted, and then find a software house or 
a package through the manufacturer. 

In the old days someone somewhere in 
an organisation would realise that a com- 
puter might make the company more 
efficient, by doing payroll and perhaps 
more specialised company-related tasks. 

A consultant might move into the 
company, spending some weeks getting 
familiar with existing routines. If the 
hardware itself had not been chosen it 


might be his job to specify the machine as 
part of the system design. 

Usually an existing manual system 
would provide the skeleton, and some 
constraints, for the eventual computer- 
ised application. The consultant would 


‘confer with the systems analyst, who 


would translate the entire system into 
separate modules or programs, 


Ample documentation 


Each program had its own design 
document, a specification which set out 
the size and names of fields, the layout of 
report printouts, and so on. These were 
probably passed on to a fairly large team 
of programmers. 

It was perfectly possible for program- 
mers never to know the clients’ original 
aims for the system. They could spend all 
day shoving fields and values around 
without knowing what they represented: 
their prime concerns were, not surpris- | 
ingly, far removed from those of the 
client company. 
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In the mid-seventies there were still 
some hangovers from the days when 
software had been of secondary impor- 
tance and even given away free with 
hardware. Programmers took great pride 
in tweaking: devising clever routines 
which would run more efficiently in 
hardware terms. 

The problem with clever-clever pro- 
gramming was that, however efficiently it 
ran, when it came to changing it or 
debugging at a later date no-one else 
could decipher what the whizz kid had 
thought up. 


Changing skills 


As hardware prices began to drop, 


programming became increasingly impor- ~ 


tant. In most large software houses prog- 
rammers were taught that documentation 
was essential and that all development 
programming should bear future main- 
tenance in mind. 

Turnkey projects became less common 
as companies accepted package solutions 
to data-processing problems. Tailoring 
packages to individual requirements was 
easier and more profitable with well- 
Structured and documented programs 


| than when programmers had given vari- 


ables names like Fred. 

All this meant a shift of skills. Special- 
isation had been essential before because 
of the size and complexity of systems. 
The jigsaw of hardware operating system 
and programming language in a specitic 
system design called for inside know- 
ledge at different levels. 

With big data-processing shops the job 
of operator was, and still is, a separate 
skill demanding familiarity with the ins 
and outs of large-scale systems software. 
But in the small company — a first-time 
user or one which had perhaps relied on a 
bureau before buying its own machine — 
the roles would be merged. 


On every desk 

The end-users might be people who 
had been with the company for some 
time, familiar with the business and poss- 
ibly the manual system which had pre- 
ceded the computer. Often operating the 
machine formed only a small part of their 
duties and it would be a matter of teach- 
ing them to treat the new system as a tool. 

The new small-business systems were 
within the reach of many more businesses 
than the mainframes with their special 
premises and team of attendants. The 
mystique began to be dispelled as people 
saw small computers being installed in 
their own office premises — not behind 
closed doors, with special under-flooring 
and cooling systems, but in the same 
corridor, and under the care of Brenda- 
who-has-been-here-for-years. 

When the microcomputer burst 
through the pages of the Sunday colour 
supplements into homes and businesses 
the old mystery was really polished off. 
People discovered that it was possible 
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to learn Basic and write programs. 
Operating systems like CP/M meant that 
people could manage their own 
machines, and the market realised that 
applications written for particular 
machines and operating systems in the 
micro market were saleable. 

Computers were more widely used than 
ever before, and end-users expected 
better service, more for their money, and 
even access to their own information — 
logical enough, but impossible in the days 
when hardware had been so expensive 
that the computer had to be carefully 
tuned to maintain performance per 
penny. 

Handing over power to end-users can 
hamper the absolute performance of the 
machine, but makes the people more 
valuable because their time is spent more 
efficiently. In the eighties, this has be- 
come the important part of the employ- 
ment equation. People are becoming 
more aware of computerisation than they 
were when their pay slip and bank state- 
ment were the closest they ever got to a 
computer. 

While the “Noddy programs” gather 
dust, the new and sophisticated applica- 
tions of the micro have forced the data- 
processing business to take notice. 
Microcomputers have long been part of 
the furniture in universities and colleges, 
and they have already proved their worth 
at departmental level in large companies 
like Shell. 

Those in the DP industry who had been 
inclined to dismiss the microcomputer as 
little more than a toy, far removed from 


Micromarket === 


real computing, have had to re-evaluate. 
Nonetheless software houses recognised 
the limitations of Basic, the native lan- 
guage of the average micro. 

Too many people had pushed out soft- 
ware which worked for them, without 
realising how easy it is to bomb software 
if it does not cater for all sorts of errors. It 
is easy enough to write a routine to do a 
particular job, but much more difficult to 
make it watertight, bug-free and easy for 
the user to work with. 


Powerful tools 

Micro packages became freely avail- 
able but they sometimes lacked quality. 
Some needed extensive testing by the 
user and others were just so limited in 
power that users would become exasper- 
ated and look for something else. 

The micro software market went 
through a similar learning cycle to the 
mainframe and minicomputer markets 
except that microprocessors could be 
linked to big host machines where the 
software could be developed before being 
run on the micro. 

This gave access to the more powerful 
and sophisticated techniques of pro- 
gramming, particularly high-level lan- 
guages. The more enterprising software 
houses concentrated on supplying those 
tools to the micro, and gradually Pascal, 
Cobol, Algol, APL and RTL/2, all highly 
“professional” languages, began to 
emerge on micros. 

The other big problem was lack of 
sheer size and power. Even if-you were 

(continued on page 87) 
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Forall your Micro 
needs and more... 


Data Efficiency dealers 
offer printers from Centronics, 
Olivetti, Anadex and Integral 
Data (Paper Tiger) including 
the new Prism Colour Printer, 
monitors from Philips and 
Kaga (former manufacturers 
of BMC) with black/white, 
green,amber and full colour 
displays. Apple accessories 
including the 


Mountain 
Hardware range 
and more — you'll find 
that a DE dealer hasa lot more 


over £1 million worth of stock, Data Efficiency Ltd 
to offer. 


your DE dealer will get you Computer Division, 
Price is important, so is what you want, when you want Finway Road, 
service, and with access to — with prices to match. Hemel Hempstead, 


Hertfordshire, HP2 7PS 


For a limited period whilst Tel:(0442) 40571/2 
stocks remain we're offering Telex: 825554 DATEFF G 


SPECIAL 
Paper Tiger Printers at low, 


OFFER low prices. = 
i T 445 92 cps. Ring for 


Serial/Parallel Interface. 


te details of 
_é ONLY £450 2 aoe! aga 


Serial Parallel Interface. stockist 
(0442) 40571/2 


Graphics. 
i i) = Dealer enquiries welcome 


ONLY 
Data Efficiency Ltd 
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OK MICRO // 
LET'S SEE IF WE 


CAN'T WORK TOGETHER !! 


id. 


(continued from page 85) 
lucky enough to find watertight software, 
the limitations of the floppy disc made 
themselves apparent pretty quickly if the 
micro was running several applications, 
rather than just one, 

By this time, software experts whose 


. roots were in the traditional data- 
processing world were well aware that the 
micro offered opportunities which made 
working in a Cobol shop with a main- 
frame dull by comparison. Thoroughly 
professional software tools, like the CIS 
Cobol compiler from MicroFocus, com- 
plete with development aids, had been 
produced. Far from dismissing the micro 
as a toy, most professional programmers 
became enthusiastic and realised that 
their skills were not necessarily obsolete. 


The gap narrows 

Everything had grown up a little since 
the original eight-bit micro. Technology 
had moved on, and hard discs solved the 
storage problem for microcomputers. 
Winchester-type hard discs, such as Cor- 
vus, meant no more fiddling around 
changing floppies and squeezing data into 
overflowing spaces. 

The 16-bit machines that have been 
appearing on the market in the last year 
or so are not far removed from minicom: 
puters: As well as mass storage, operating 
systems cater for multi-users, offering the 
kind of facilities that used to be associ- 
ated more with mini and mainframe 
machines. 

Manufacturers had learnt the impor- 
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tance of operating systems to machine 
and software sales from the immense 
popularity of CP/M. In the eight-bit mar- 
ket, people wrote applications which ran 
with CP/M simply because it had the 
reputation of offering a wide choice of 
software. The cycle perpetuated itself: 
people bought CP/M machines because 
they knew that there was plenty of CP/M 
software out there, and programmers, 
sure of their market, went on writing it. 
Even Digital Research, the small sys- 
tems house which originated CP/M, 
admits that it was not necessarily the best 
operating system. It was ready and avail- 
able when people needed it, and became 
recognisable and farniliar. Just how tight 
a grip it now has is evident in that even on 
the more powerful 16-bit machines of the 
next generation, customers are asking for 


‘CP/M to be implemented, much to the 


amusement of those who have nurtured 
new operating systems into being so that 
the new machines can make the most of 
their extra power. . 

There is a wealth of indepenently- 
written software applications on tap to 
CP/M, with a range and choice which 
would bewilder most mainframe pundits. 
As a result, the micro manufacturers have 
evolved a different method of doing busi- 
ness from the original ‘“‘here’s the hard- 
ware and you’d better stick to us for the 
software” technique. Most micro manu- 
facturers did not attempt to supply 
applications. Hardware dealers could 
refer buyers to whole lists of 
independently-written software. 

This off-the-shelf method of selling 


software like soap powder from a super- 
market works far better in the micro 
environment than it ever did with the 
large machines, though there are major 
differences in the two markets. 

To make a profit, micro software dis- 
tributors have to sell in volume, and the 
customer has to take it or leave it. There 
is no question of elaborate tailoring for 
each customer, and packages have to be 
robust enough to stand on their own with 
the minimun of maintenance. Documen- 
tation and operating instructions have to 
be of a standard that would allow .a 
comparatively naive first-time user to get 
the package up and running entirely on 
his‘ own. 

lf the package does not work. or if there 
are problems in sorting it out, it is prob- 
ably cheap enough to be thrown away: 
The price of the microcomputer itself has 
always put an. upper limit on the cost of 
the software, however brilliantly devised 
and written. 

In the mainframe market there can be 
no question of ‘“‘disposable software’’. It 
is not unusual for a full suite of financial 
and payroll programs, or perhaps a set of 
development aids, to cost well over 
£20,000. High initial prices are followed 
by heavy maintenance costs. 

Large packages require constant 
maintenance. Payroll packages need 
instant updating as laws and tax regula- 
tions change. Most micro packages, if 
they receive any maintenance at all, will 
be updated through the post. 


Weak excuses 

Often the end-user now has control of 
parameters and can do a certain amount 
of housekeeping maintenance, but the 
onus is still on the supplier to make sure 
that software is bug-free. 

Large systems for mainframes involve 
a lot of high-level language program- 
ming, but with high-level languages now 
as much in evidence on micros as on 
mainframes, the excuse that such pro- 
gramming skills aré expensive can hardly 
account for the difference in the cost of 
software. 

Mainframe installations do demand 
more skills at all the different “layers” of 
software. The mammoth operating sys- 
tems of mainframes make writing them 
far more difficult than when dealing with 
TRSDOS or CP/M. Doctors or shop- 
keepers writing their own applications 
can be their own consultant, but for main- 
frames the role of consultant and the 
systems analyst remain vital. The system 
has to run efficiently, which may involve 
a systems programmer as well as the 
operator. No wonder it becomes expen- 
sive. 

The mainframe market has been ham- 
pered by its complex and grossly ineffi- 
cient Operating systems, conceived when 
giving power to the end-user was out of 
the question, and portability to be 

(continued on page 90) 
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Can you plan ahead 
for growth? 


Can you recognise 
a good prospect 
when you see one? 


Have youa nose 

for the right kind 

of deal? 
Can you talk our 
language? 

Are you prepared to stick 

your chin out? 


Have you got what it takes 
to take what we've got? 


It takes alot to becomea Canon dealer. exclusively through our chosen dealers with 


But if you’ve something to offer us, we’ve the help of Canon’s national Back-up team. 
certainly something to offer you: And heavy-weight advertising support 
Achieve agreed targets forthe Canon from summer onwards. 
CX-1 computer range and we'll give youa We'd welcome your application to 
hefty 5% additional bonus to use for extra become a Canon Computer dealer, but be 
advertising: That’s on top of your standard warned — we didn’t get where we are today 
margin. without being choosy. 
Canon Computer dealers have so many To give you the full story face to face, 
advantages. we've organised a Nationwide Canon 
Limiting the number of dealers will Computer Roadshow. It'll be in your area 
prevent the dubious between April 28th and May 26th. 


practices other personal 


: For your free invitation please contact 
computer dealers suffer. a 


Liz Horsley or Alex Glickberg on 


And make destructive 01-680 7700 or write to them at 
price wars unnecessary. ~ Canon (UK) Ltd.,Waddon House, 
Nomorecompet- Stafford Road,CroydonCR9 4DD 
ition from direct selling — = > Ne — 
the CX range will besold Canon 


Thenextstep forward 
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X-DATA 


Equipment Wholesalers 


THE NEW MICROLINE 84 PRINTER 
NOT ONLY 
©200 CPS Bi-directional ©136 Columns 
@Near letter-quality print ©High resolution graphics 


BUT 
Unmatched quality and reliability 
AND 
At a price you wont believe 
For more information telephone Slough (0753) 49117 
X-Data Limited, Marish Wharf, St. Mary’s Road, Langley, Slough, Berks. SL4 1HE. 
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THIS COULD BE 
THE START OFA 


BEAUTIFUL 
FRIENDSHIP! 


(continued from page 87) 

avoided, since the manufacturer was anx- 
ious to keep his users well and truly 
locked in to his equipment. 

‘The micro market proved that software 
portability was likely in the long run to 
benefit everyone since the more software 
is available, the more likely hardware is 
to sell, especially as the software decision 
has become the crucial part of buying a 
system. The choice of Unix, the time- 
sharing operating system from Bell, for 
some 16-bit machines has opened up the 
possibility of software applications port- 
able between micro and mainframe 
because mainframe manufacturers are 
also adopting Unix. 


A lesson learned 

Miraculously, the big boys seem to 
have learnt the lessons of the micro mar- 
ket. IBM finally put the stamp of respec- 
tability on micros by launching its own 
16-bit machine last year with outside- 
written hardware: quite a U-turn for the 
company which originated the idea of 
lock-in operating systems and hairy sys- 
tem conversions. 

IBM picked CP/M-6, and promises total 
compatibility with CP/M. Other applica- 
tions were announced; Peachtree, for 
example, was approached for its financial 
packages to be supplied as the standard 
software applications with the IBM Per- 
sonal Computer. 
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Software publishing, which gives the 
same service to program authors as book 
publishers give to novelists, has become 
the in thing in microcomputing. Caxton 
Software Publishing, which claims to be 
the first such London publisher, puts 
enormous emphasis on the quality of 
presentation. 

The mini and mainframe markets are 
taking note, and organisations like Wang 
now actively encourage independent 
software suppliers. Even IBM looks with 
favour on suppliers of “alternative” 
applications. 

Micros have made end-users more 
demanding. Data-processing managers 
can no longer ignore micros. The user 
who would once docilely accept a six- 
month wait for his application is now 
more likely to go out to buy a micro for 
his department. 

The idea of de-skilling the use of a 
computer had already won acceptance in 
the micro field: soon people wanted to 
get their hands on the mainframe, too. 
This change was really just a process ot 
moving the skills one step up the line. 
Programmers had to write software which 
was that much more clever so that users 
did not need to be. 

Now the ultimate user-friendly tools 
are being developed at the mainframe 
end: speech synthesis and interpretation, 
expert systems, and natural-language sys- 
tems which allow the users to communi- 


Ys 


sai 


Micromarket === 


aA ye | 


cate with the computer on their own 
terms. Some of these products, the result 
of artifical-intelligence research, are 
already being sold, but they are notori- 
ously power-hungry and would chew up 
the processing power of a micro before 
you could do a syntactical analysis of Jack 
Robinson. 

Not forgetting the matter of existing 
investment, mainframes are unlikely to 
be pushed out by micros simply because 
their immense processing power is still 
needed for the everyday running of com- 
panies. The micro excels as a flexible tool 
for the end-user, but the mainframe is 
still needed for the dirty work: the corpo- 
rate processing of payroll and accounts. 


The next step 

Those micro users who declared UDI 
with their own departmental machine are 
beginning to discover that it would be 
very useful to be able to tap into the 
mainframe sometimes, for data, or sheer 
processing power. And the mainframes 
can get on with number crunching or 
data chewing far more efficiently if 
relieved of all those specialised applica- 
tions. The next big issue for the computer 
community will be networking and tele- 
communications. If we can get it right, 
both micros and mainframes will find 
their niche in systems where the quality 
of the job matters more than the size of 
the mill. D | 
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ZX81 
USERS 


From ‘“BYG BYTE” comes a fully 
compatible, assembled, tested and 
guaranteed 


16k RAM PACK 


PLUG-IN MEMORY 


Send to Name..........ssceececes: Pe | 
PRN Gina t.... OAR we 


All cheques and postal orders made payable to 


CAPS LTD 


Dept D 


And forward to 28 The Spain 
Petersfield, Hampshire GU32 3LA 


Allow 28 days for delivery 


WHY PAY MORE? 


Fully inclusive price each 


£34.95 


@ Circle No. 163 


PRACTICAL COMPUTING May 1982 


new Sams books 


Apple Interfacing 


Jonathan Titus, David Larsen and Christopher Titus 
Tested interfacing circuits that work are presented in this book as 
well as the software (in BASIC) necessary to connect your Apple ll 
computer to the outside world. Control of electronics and electro- 
mechanical devices, monitoring of temperature, pressure, liquid 
level, etc., and communication with other computers, modems, 
serial printers and interface devices are made possible by the full 
explanations of the 6502 microprocessor, Apple and 1/O inter- 
facing, flags and breadboarding. 


£7.65 206 pages 672-21862-3 


Mostly BASIC: Applications 
for Your Apple II. Book 2 


Howard Berenbon 

A companion volume to Book 1, this book contains 32 chapters 
and 37 complete programs written in BASIC for the Apple |! 
Applesoft microcomputer, Twotypes of educational fantasy games 
are a new feature in Book 2. Many of the programs can be easily 
modified to run in other microcomputer BASICs. 


£9.05 218pages 672-21864-X 


Mostly Basic: Applications 
for Your TRS-80. Book 2 


Howard Berenbon 

Written in Level Il BASIC for the TRS-80 Model | and Model III 
microcomputers, this book contains 37 complete programs 
including two types of educational fantasy games. Many of the 
programs will run on the TRS-80 Color Computer without modi- 
fications; some will require minor modifications. 


£9.05 216 pages 672-21865-8 


Available from leading bookshops and these Sams Books stockists: 
——— 


Aughton Microsystems 


8 Princes Street 
Southport, Merseyside 


Business and Electronic Machines 


7 Castle Street 
Edinburgh 


Byteshop Computeriand Ltd 


P.O. Box 2 

St Neots 
Huntingdon 
Cambridgeshire 


Cambridge Computer Store 


1 Emmanuel Street 
Cambridge 


Comprite Ltd 
Thorite House 
Laisterdyke 
Bradfard 


Datron Micro Centre 
Duckworth Square 
Derby 


Datron Micro Centre 


2 Abbeydale Road 
Sheffield 7 


Memo Shop 


32 York Road 
Leeds LS9 8TD 


Micro-C 
5-11 Martineau Way 


Union Street, Birmingham 


Micro-C 

Unit 2, Channons Hill 
industrial Estate 
Fishponds, Bristol 


Micro-C 
57-59 Albion Street 
Leeds 


Intermediate Programming 
for the TRS-80 (Model 1) 


D. Heiserman 


Written using LEVEL II BASIC, this book covers standard BASIC, 
machine and assembly language programming. 


£6.95 256pages 672-21809-7 


BASIC Programmer's Notebook 


Earl R. Savage 

This practical book presents techniques and subroutines for 
efficient, accurate programming in BASIC for games, instruction 
and record keeping. Written in Level li BASIC, it is ideal for the 
person who wishes to learn short cuts in programming. 

£10.45 110 pages 672-21841-0 


Introduction to FORTH 


Ken Knecht 

Designed specifically for the MMSFORTH version of FORTH for 
the Radio Shack TRS-80 Models | and III, this book contains 
program examples that can be adapted to run on other micro- 
computers that use different versions of FORTH. 


£6.95 142 pages 672-21842-9 


Prices and publication dates are correct at the time of going to press but 
may be subject to change. 

Dealer enquiries are welcome: 

Please contact Roy Jones at the address below or telephone 
Hemel Hempstead (0442) 58531. 


e ~~ 
Prentice /Hall @@ 


66 Wood Lane End, Hemel Hempstead, Hertfordshire HP2 4RG, 
England. Exclusive distributors of Howard W. Sams books inthe 
UK and Europe. 


International 


Micro-C 
31-35 Blagdon Road 
New Malden y Surrey 


Mid-Shires Computer 
Centre 

68 Nantwich Road 
Crewe, Cheshire 


Micro-C 
127 Charles Street 
Leicester 


Silicon Centre 

Pictaural Electronics Ltd 
21 Comely Bank Road 
Edinburgh 4 


Micro-C 
2 Wheeler Gate 
Nottingham 


Micro-C 

Units 91-93, 
Arndale Centre 
Luton, Bedfordshire 


Micro-C 
10-11 Bargate 
Southampton 
Hampshire 


Tomorrow s World 
Grafton Arcade 
Grafton Street 
Dublin 2 


Micro-C 
19 Brown Street 
Manchester 
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WHITEHALL is a game of political intrigue, 
written in Apple integer Basic for a com- 
puter with at least 8K of memory. The 
player takes on the role of an ambitious 
Member of Parliament and attempts to 
rise from the rank of parliamentary pri- 
vate secretary through the Foreign Office 
to Prime Minister, by judiciously deciding 
how much time should be spent in parlia- 
ment, in the constituency, or attending 
to committee or ministerial respon- 
sibilities. 

Each decision is closely scrutinised by 
the people affected. If an MP neglects his 
duties he may have to contend with 
public enquiries, international scandals, 
or votes of no confidence. Tricky policy 
decisions have to be made each year, on 
issues such as foreign aid and accepting 
refugees. Periodically the MP has to jus- 


DIM AgCIN> 
TEXT .: CALL -9364 REM 
PRINT 
PRINT: "«# 
PRINT “# 
PRINT "* 
PRINT “« 
PRINT "# 
PRINT 
FOR O=0 TO 1000: NEXT BD 

PRINT : PRINT “OO YOU KNOW THE RULES?" 
INPUT Ai: IF ALC Ise1>24"*y" THEN 1800 

REM 

REM INITIALISE *#e¢% 

H24a0¢ RND (219sE=35+* RND (31) 

M=aS¢ RND (2135 

T=0:A=0:R=1 
CALL +936: 
REM 

REM MAIN LOOP +#ea+ 

T=T+]:AsA+] 

PRINT : PRINT 

TAR (16): PRINT “YEAR "5T: PRINT 
1F T<30+R* RNO (6+*R> THEN 370 
PRINT "WELL DONE, SENILE...- 
YOUR RETIREMENT FROM 

GOTO 2000 
PRINT "TOTAL 
INPUT “ENTER 


CLEAR VDU 


WHMHILTEMALL 


GAME (C) 1980 S«N. GOONWIN- 


REM CLEAR vOU 


PARLIAMENT." 


MUST ADD UP TO 20": 
MINISTERIAL DUTIES “»D: 
INPUT “ENTER CONSTITUENCY DUTIES “.C: 
INPUT “ENTER PARLIAMENTARY DUTIES ">P: 
1F D+P+C>20 THEN 360 


PRINT 
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PORE HORSES ESR ERE DERE EERE ESHER EEE SESS” 


ee Reaa Sere es emeeeseeerageesaeessesessess' 


YOUR CONSTITUENCY 


PRINT 
PRINT 
PRINT 


. | Games 


Solve the toughest 
Parliamentary imbroglio 
with Whitehall, Simon 
Goodwin’s political game. 
tify his pay increase to the electorate — 
and every few years he must face a gen- 
eral election. A narrow defeat can be 
challenged by calling for a recount — but 
remember you are only allowed one at 

each election. 

The various party names were invented 
before the advent of the SDP so no | 
inferences should be drawn from the 
assignment of the player to the Democra- 
tic party. It would be simple to change the 
listing to ensure that you always repres- 
ent a favourite real political party. 

An opinion poll is displayed each year, 


F=20-D-P-C 
PRINT 


. IF A#* RND (30) THEN 
. PRINT “CRISIS 1! 
ae : PRINT 

Ld GOTO 1500 

. REM 
* 


REM 
REM 
H=He((D-5)+¢(P-5)#2)/50+H-1 

IF H>100 THEN H=100- RND (15) 

IF H<O THEN H= RND (6? 
E=E9((C-5293+(D-52+(P-5)4(M-509/5)/1504E-A4C- 


IF E>100 THEN E=99- 


“REMAINDER (FAMILY DUTIES) "3F: 
IF A=S OR A=a* RND (2) THEN 1500 


EARLY ELECTION FORCED UPON 


estimating the degree of support offered 
by fellow MPs and the electorate, and the 
state of your morale. Sooner or later your ° 
immediate superior is taken ill or decides 
to retire, in which case you must attempt 
to gain promotion. Beware of being 
pushed upstairs into the House of Lords 
once you have reached respectable rank. 
The Whitehall prograrh should run, 
with a few modifications, on any micro- 
computer with a Basic interpreter and 
at least 8K of memory. Some of the print 
formatting may need to be changed if you 
are not using a 40-column display. The 
Basic used is integer only, so a few Int 
Statements may be needed to prevent 
ridiculous displays — for example, the 

loss of an election by 0-25 of a vote. 
The Apple Rnd function is slightly 
(continued on next page) 


Whitehall and the 
corridors of 


PRINT 


470 
GOVERNME AT.” 


CRISIS» WHAT CRISIS ? 


CALCULATIONS #eee¢ 


RAD ©1039 


IF E<0 THEN E= RND (3) 
M=MeC(F-59%34CE-40)7104(H-S097109/1004M-A 
IF ™>100 THEN M=1Q0- RND (5) 


IF ™<0 THEN M= 
GOsus 1300 

REM 
REM 
IF D> 
PRINT 
RMANCE." 


PARTY "ENCOURAGE * 


PRINT “A PUBLIC ENQUIRY IS SET UP TO CHECK 


*: PRINT 
E=Ee14/15:M=M"12713 


RND (15) 


PRESET EVENTS #eeee 
RND (4) THEN 640 
“PARLIAMENT IS CONCERNED ABOUT YOUR 


MINISTER? AL PERFO 


YOUR ACTIVITIES." 


sHsH*879 


IF C> RND (5) THEN 720 
PRINT “YOUR LOCAL PARTY ARE ANNOYED ABOUT YOUR ATTITUDE." 


PRINT “THEY STAGE A 


VOTE OF NO-CONFIDENCE.": PRINT 
(listing continued on next page) 
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(continued from previous page) 

unusual. Rnd(3) returns 0, 1 or 2 at 
random, and so forth. [f your computer 
has a function of the form Rnd(Q) which 
returns a value between 0 and | then you 
can replace Rnd(N) by 


INT (RND(O)*N) 


Text in line 100 selects the display of text 
rather than graphics on the screen. Call 
—936 activates an Apple monitor routine 
which clears the screen and the hash sign 
used in If statements corresponds to <>. 
meaning not equal, in standard Basic. 

The vertical line in 1570 is an exponen- 
tial symbol, and is entered as shift-N on 
the Apple keyboard. Most computers use 
an upward arrow or two asterisks to 
denote this function. The patriotic Tele- 
type persists in printing string variables as 
pound signs rather than dollars. 

The only string variable used by the 
program is A$, which is declared to have 
a maximum length of 10 characters in line 
90. Most Basic interpreters will not 


(listing continued from previous page) 
670 J=31-E73-C: IF J<1 THEN J= RND (3) 
680 PRINT “VOTES IN YOUR FAVOUR .-.-» 
690 FOR X=0 TO 700: NEXT x 

700 PRINT “VUTES AGAINST YQU ..-. 

TIN E=Ee92-I791:M=Me05+30)760 

720 IF P> RND (4) THEN 760 

730 PRINT "MAJOR INTERNATIONAL SCANDAL OVER ° 
740 
750 
760 
770 
780 
790 
798 
7199 
800 
810 
820 
830 
840 
850 
860 
900 
910 


MEM@10711:H=H*IS/16:E=E*1 3714 
IF F> RNO ¢4) THEN 800 
PRINT "FAMILY CRISIS LEAKED TO MEDIA.” 


M=Me3/S5:E=Ee12713:H=H* RND (7)-3 
REM 

REM RANDOM EVENTS eeee6 

J= RND (1028 IF J=0 THEN 900 

IF J=1 THEN 950 

IF J=2 OR J=S THEN 1000 


IF (J=4 AND R#9 AND T>6) OR ¢J=4 AND T>30) 


GOTO 1200 

PRINT “FAMINE IN THE FAR EAST-": PRINT 
PRINT “OO YOU SEND AID ?": PRINT 

INPUT AL: IF ALCI121)0a°Y" THEN 940 


E=E*(30- RND ¢21))725¢ GOTO 1200 
PRINT “FOREIGN REFUGEE CRISIS.": PRINT 


INPUT AL: IF ALCIs12a"Y" THEN 990 
E=E*(30- RND (1192725:m=Me1079: GOTO 1200 
E=E*(30- RND (21)9)725:H=H*13/12: GOTO 1200 
PRINT “TIME FOR A PAY INCREASE FOR M.-P. 


PRINT : 
PRINT “SOME M.P. S WANT "3J#5+#203" 
INPUT X:E=E+¢Jeae6)-x 

MeM~C Je 4d +X: M=H-CJeae6dex: GOTO 1200 


PRINT "YOUR SUPERIOR DECIDES TO RETIRE-" 
PRINT "WILL YOU TAKE HIS PLACE... ?"': 
FOR X=0 TO 800: NEXT Xx 

IF H+meS> RND (70440 THEN 1120 

PRINT "YOU KEEP YOUR PRESENT POSITION. 
PRINT “YOU SUCCEED: NEW RANK ‘'s5:R=R41: 


END OF LOOP eeeee 
H>100 THEN H=100- RND (15) 
H<O THEN H= RND (6) 
E>100 THEN E=99- RND (14) 
€<0 THEN E= RND (3) 
M>100 THEN M=99- RND (5) 
M<0 THEN M= RND €10)42 
GOSUB 1300 
GOTO 300 
REM 
REM 
REM 
REM bicltalsar seers 
PRINT CURRENT OPINION POLL. 
PRINT “ELECTORATE SUPPORT "SEs" 2* 
PRINT “SUPPORT OF M.P. S “3Ha" 2" 
PRINT “YOUR MORALE RATING "3M: PRINT 
IF M> RND (30) THEN 1370 
PRINT 
GOTO 2000 
FOR X=0 TO 1000: 
RETURN 
REM 
REM RANK #¢#ee0 
1F R#| THEN 1410: 
GOTO | 486 


NEXT X 


PRINT 


IF R#3 THEN 1430: PRINT 
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Se = J 


“5st 


PRINT "BRITISH GOVERNMENT DISORGANISATION.": 


PRINT “CONSIDERABLE BAD PUBLICITY GENERATED-“: 


IF (J=3 AND R#9) OR (J=3 AND T>30) THEN 1060 


PRINT “GENERALLY AN UNEVENTFUL YEAR."': PRINT 


E=E*¢30- RND €112)725:M=Me10/79:H=Hel0Z11: GOTO 1200 


PRINT "WILL YOU ACCEPT IMMIGRANTS 2?°': PRINT 


Sirus 
PRINT “WHAT INCREASE DD YOU SUGGEST¢1) ?":J= RND (5) 
PRINT “ELECTORATE SUGCEST "sJe3+53" 2” 

PRINT 
PRINT "YOUR SUPERIOR IS SUDDENLY TAKEN ILL.” 
PRINT 


": GOTO 1400 
GOTO 1400 


PRINT: 


“URGHI “YOU DECIDE TO RESIGN FOR PERSONAL REASONS." 


“PARLIAMENTARY PRIVATE SECRETARY.": 


IF R#2 THEN 1420: PRINT "PARLIAMENTARY SECRETARY:" 
“JUNIOR MINISTER."*: 


require this statement. The expression 
A$(1,1) which returns the first character 
of the string A$ could alternatively be 
written as 

LEFTS$(A$,1) 
The Apple Tab function is not used inside 
a Print statement. Hence the function 
Tab(9) causes the computer to print the 
next text on the ninth column of the 
display. Beware of integer Basic If state- 
ments — only the statement immediately 
following the If is conditional to it, so that 
the line 
100A =9:1FA=8THENA =7:A=0 
leaves A with the value zero. Other func- 
tions and statements in the program are 
in standard Microsoft Basic form. 


Family duties 
Ministerial duties 
Constituency duties 
Parliamentary duties 
Player's morale 
Support in the House 
Constituency support 
AS: General-purpose string 


oo oes 


1430 
laag 
1450 


1460 PRINT "LIFE PEER 


PRINT 1470 
1480 
1498 
1a99 
1500 
1510 


PRINT "YOUR CARE 
PRINT : GOTO 120 
REM 

REM ELECTION #* 
PRINT "A GENERAL 
PRINT “WILL YOU 


PRINT 


1520 
1530 
1540 
1550 
1560 
1570 
1875 
1960 
1590 
1600 
1610 
1620 
1630 
1640 
1650 
1660 
1670 
1680 
1690 
1700 
1710 
1720 
1730 
1735 
17.40 
1750 
1760 
1798 
1799 
1800 
1810 
1820 


INPUT AL: IF ASC 
PR 

END PRINT : PRINT “Ri 
NEXT Y: PRINT ” 
PRINT : PRINT 
A=25000-(E#260)- 


PRINT “LOYALIST 
FOR x=0 TO 500: 
PRINT "PROGRESS 
FOR x=0 TO 700: 
PRINT “BIRTHDAY 
FOR X=0 TO 900: 
PRINT “ENTROPY P. 
FOR X=0 TO 1100: 
PRINT “DEMOCRATI 
FOR X=0 TO 1300: 
IF A>12500 THEN 
PRINT “WELL DONE 
PRINT “YOU SEEM 
PRINT “DO YOU DE 
INPUT AS: IF ALC 
IF Y#300 THEN 17 
PRINT “SORRY, 
Y=300: PRINT : 
FOR X=0 TO 900: 
GUTO 1560 

REM 

REM GAME RULES 
CALL -936: REM 
PRINT " 

PRINT “YOU START 
2 AND AIM TD RIS 
PRINT “PRIME MIN 
ME YOU SPEND ON 


THEN 1070 


PRINT 


P 


: GOTO 1080 


1830 


1840 
1850 
1860 
1870 
1880 


PRINT “ 

PRINT "* 

PRINT * 

PRINT "YOU HAVE 
1890 PRINT 
PROCEEDS-": PRI 
PRINT : PRINT 
CALL -936: REM 
PRINT 
PRINT 


1900 
1910 
1920 


1930 “YOUR DECI 


NY ONE FALLS TOO LOW 
«PERSONAL MORALE." 


PRINT ” 1 
PRINT °* 2. 
PRINT " 3. 
PRINT “GOOD LUCK 
PRINT “READY TO 
GOTO 200 

REM 
REM 
FOR X=0 TO 1599: 
CALL -936: REM 
TAB (15): PRINT 
TAB (9): PRINT 
PRINT “TYPE YES 
INPUT AL: IF ALC 
PRINT : PRINT 
END 


1940 
1950 
1960 
1970 
1980 
1990 
1998 
1999 
2000 
2010 
2020 
2025 
2030 
2040 
2050 
2060 


+ GOTO 1480 
GOTO 1480 


IF R#4 THEN 1440: 
IF R#S THEN 1450: 
IF R#6 THEN 1460: 


IF A<1000 THEN A= 


NOT ANOTHER!"': 


PRINT 1. 
2. 
3- 
a. 
“YOU “AY BE CALLED UPON TO MAKE POLICY 
“READY FOR PAGE 2 


“WHITEHALL GAME RULES : 


END OF GAME #404 


“yOU LASTED "sTs" 


Games === 


T: Year number in career 

A: Year number since election 

R: Player's rank | 
J,Y: General purpose 

X: Time delay 


Whitehall is not intended as a serious 
simulation of life in the corridors of 
power, but despite a few weaknesses I 
have found it addictive. The player is 
never out of office, for instance — but 
perhaps he would have lost his seat if the 
party went into opposition, or maybe, 
like Churchill, transferred allegiance at 
an opportune moment. Some players may 
subscribe to the cynical view that politi- 
cians behave in much the same way 
whether they are in power or not. 

It seems fitting to leave the last word to 
a former Cabinet minister who himself 
changed parties during his career. At a 
meeting of constituents he was reported 
to have praised the National Health Ser- 
vice with the words, “I have spent 
several days visiting mental hospitals, 
and found myself completely at home”’. 


PRINT “CABINET MINISTER-‘*: GOTO 1480 
PRINT "SECRETARY OF STATE.-": GOTO 1480 
PRINT "PRIME MINISTER-": GOTO 1480 

- YOU ARE 'PROMOTED' TO THE HOUSE OF LORDS." ] 


ER IS OVER.": 
0 


GOTO 2000 


eee 
ELECTION IS CALLED.": 
STAND FOR ‘DEMOCRAT’ 


PRINT 
RE-ELECTION?" 


l,.2e"y" THEN 2000 
ESULTS ARE COMING THROUGH." 


FOR X=! TO 6: FOR Y=1 TO 300 
-"ss NEXT X 


RND (400)-(R 1 4) 
1000+ RND ¢1000) 
PARTY 
NEXT X: 
PARTY 
NEXT X: 
PARTY 
NEXT X: 
ARTY 
NEXT X: PRINT 
C PARTY ¢ YOU) 
NEXT X 
1700 


fon 


“SR 
PRINT 

*sa00* RND ¢200) 
PRINT 

"3250007365 
PRINT 


“sy RND (200) 


"s25000-A 


PRINT 8A=0: 
TO HAVE LOST!" 
MAND A RECOUNT?" 
letde"y" THEN 2000 
a0 


GOTO 500 


GOTO 2000 
RINT "O-K. HERE GOES...." 


NEXT X 


seeee 

CLEAR vOU 

WHI TEHALL. GAME RULES": PRINT 
THE GAME AS A PARLIAMENTARY 

|= TO THE RANK OF" 

1STER BY MAKING DECISIONS 

THESE ACTIVITIES :"¢t tiny 

PARLIAMENTARY DUTIES. 

MINISTERIAL RESPONSIBILITIES” 

CONSTITUENCY DUTIES." 
FAMILY RESPONS!IRILITIES.": 

20 POINTS TO SPLIT BETWEEN 


PRIVATE SECRETARY 


ABOUT HOW MUCH TI 


PRINT 
THESE EACH YEAR." 


DECISIONS AS PLAY 
NT 
7°s: INPUT AL 
CLEAR vDU 
PRINT 
QUANTITIES ~- IF A 


SECOND PAGE.": 
SIONS WILL DETERMINE THREE 
THE GAME ENDS-": PRINT 


PARLIAMENTARY SUPPORT." 
ELECTORATE SUPPORT-": PRINT 
He LAS 

START? "s INPUT AS 


NEXT X 
CLEAR vDU 
"GAME OVER.": 


PRINT 

YEARS.": PRINT 
IF YOU wOULD LIKE TO PLAY AGAIN.” 
1le1>d="¥" THEN 100 


“PROGRAM END." 
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One of the building blocks of a 
good system... 


= Ht alee 


Anadex build rugged printers to meet the 

demanding requirements found in a wide range of 
applications, from industrial and commercial to the most 
advanced communications networks. 


Printers like the DP-9000 and DP-9500 series with three 
interfaces as standard, designed to become an integral 
part of most mini and microcomputer systems. 


Features include print speeds up to 200 cps, high quality 
graphics, a variety of print widths from 80 to 132 or 220 
columns. All at a starting price of just £895. 


Make your choice constructive. Specify Anadex. 


-..a rugged, reliable printer 


wag eo eeee 


Anadex Ltd. 


Details fom Anariex Limited, Weaver House, Station Road, Hook, 
Basingstoke, Hants. Tel (025672) 3401 Telex 858762 Anadex G. 


NATIONWIDE A1 STOCKISTS — MAIN OFFICES 
ENGLAND: AVON Wilkes Computing Ltd Tel: 0272 25921 CAMBRIDGESHIRE Comart Ltd Tel: 0480 215005 DERBYSHIRE Midlectron Ltd Tel; 077 382 6811 
HERTFORDSHIRE Data Design Techniques Ltd Tel: 07073 34774 Data Efficiency Tel: 0442 57137 LANCASHIRE Keytech Engineering Ltd Tel: 061 8349244 Stack Computers Ltd Tel: 051 9335511 
SURREY Riva Terminals Ltd Tel: 04862 71001 WILTSHIRE Kode Services Ltd Tel: 0249 813771 SCOTLAND: FIFEC S Scotland Tei: 0592 773710 MIDLOTHIAN Microcentre Ltd Tel: 031 556 7354 
STRATHCLYDE Aobox Ltd Tel: 041 221 5402 WALES: SOUTH GLAMORGAN Datatype Terminals Lid Tel; 063 33 65307 
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Now you can 


do al 
accounting 


with... 


: y j 


4 ' | 
\ ' « 
' 4 
AS 4 ‘ « 
\ 


the filing.typing and 


Silicon Office is the latest microcomputer 
software program from the Bristol Software Factory. 

Designed specifically for use with the 
Commodore PET 8096, it'll help you run your office 
with the minimum amount of effort and maximum 
efficiency. 

Think of it like three normal software packages 
in one, each separate package totally interactive with 
the other. 

For around £4,500, you can have the complete 
electronic office, the solution to practically all your 
business problems. The price includes Commodore 
hardware, a high quality daisy wheel printer and 
Silicon Office software. 

Silicon Office is made up from a flexible 

information management system which lets you 
create and maintain an extensive filing 
arrangement. Allowing you to search 
quickly through your records, making 

cross references between files in 
order to gain the facts you require. 

Ahighly sophisticated word 
processing program allows you to 
generate letters, documents and 

reports. Letting secretaries get 


And a fully comprehensive 
calculator means you can handle all 

the number crunching you're ever 

likely to do in a business situation. 


Nam 


Positio 
| Company. 
Address 
| B/PCI 


he I owna Commodore PET (Please tick box) 


on with the more important tasks. 


SS eee 


I can’t wait to get my hands on a free copy of the Silicon Office brochure. 


SST? send to: Bristol Software Factory, PO Box 14, Horley, Surrey. 


Leaving the accounts department to concentrate on 
more profitable things. 

But that’s not all by any means. 

Silicon Office also has a special 
programmability feature which means you or your 
dealer can expand and tailor the Silicon Office 
program to your business. 

When Silicon Office is used in an everyday 
business situation, certain command sequences are 
inevitably repeated. By writing short, very simple 
programs which are entered into the computer's 
memory, Silicon Office can perform the necessary 
tasks, automatically. 

And last, but by no means least is an optional 
communications facility. 

It doesn’t take much imagination to see the 
potential of Silicon Office in virtually any line of 
business. 

So to get a better grasp, send away for our 
brochure. It'll only cost you a stamp. And it could save 
you a fortune. Or talk to your 
local Commodore dealer who 
has all the facts at his 
fingertips. 

You'll soon see how 
you're much better off with 
Silicon Office. Than without. 


zcommodore 


COMPUTER 


ne 


YES[] NOL] 


| SILICON OF FEES 
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FAIR REPAIR 


hom read the screen almost as 
quickly as it filled. 

“It’s worse than we suspected”, he 
sighed, turning away deep in thought. 

“Shall I call up the long-stay site 
recommendations, Sir”? asked Ronald. 

“What? Yes, you’d better’, replied 
Thom. Sitting down gently, he paused, 
then slowly repeated his advice: ‘‘Yes, 
you better had, Ron”. 

Master-Captain Thom silently studied 
his thumb nails, elbows on knees, while 
his first mate keyed in call codes at the 
terminal. As the main screen continued 
to display its gloomy report Thom 
remained lost in thought, Ronald in num- 
erical combinations. 

Eventually the first mate completed his 
library search; he entered the right code 
and sat back. Somewhere, a long way 
from the bridge a warning siren wailed. 
During the few seconds the page took to 
arrive Thom roused himself and glanced 
surreptitiously at the main screen. 
Perhaps he had hoped for a revision 
notice, but the original message lingered, 
terse and authoritative: 

COLLISION REPORT: 
IMMEDIATE SYNOPSIS 


Damage by meteorbody most severe: 
powersections 4, 5, 7 inoperable 
timeshift core fractured 
Regeneration estimate: 500 hours 


WARNING DO NOT ATTEMPT ANY 
TRAVEL OTHER THAN FREE FLIGHT 
““THIS IS A CLASS ONE ORDER*** 


hatever ‘meteorbody’ means’, 

muttered Thom. “If the damn 
thing doesn’t know what hit us, it should 
say so”. 

Underneath the large print, the text 
offered a selection of button numbers to 
press for various technical details already 
being carefully studied by the engineers 
elsewhere on board the ship. Here on the 
bridge the nuts and bolts of the situation 
were of secondary interest — Thom and 
his immediate companions had other, 
more pressing problems. 

Outside, ahead of the craft, loomed the 
planet they had crossed the galaxy sector 
to study. This obscure but fascinating 
little world had been under regular 
observation for several decades. Thom’s 
own ship had been three times before. 

They had been positioning in readiness 
for their six months watch — the previous 
ship had left for home a couple of weeks 
earlier — when entirely without warning 
a large object passed clean through the 
works. Why the detector systems had 
failed to discover the approach of such a 
massive boulder was worrying enough, 
what the impact meant to the vessel at the 
approach stage, was something else. 
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ower had been lost immediately but 

the collision had done nothing to 
check their speed. In space there is 
nothing to stop a craft once it is moving 
— unless of course it hits a planet like the 
one Thom and his party were heading 
straight for. With no energy for reverse 
thrust, an entry into a controlled orbit 
was out of the question. If the emergency 
landing procedure failed, the ship would 
hit the surface with enough velocity to be 
shattered without trace. 

Even with a successful touchdown, 
Thom would still be in trouble. A sup- 
Teme command stated that no survey 
craft must make contact with the inhabit- 
ants of this world. Simply landing was 
enough to earn a humiliating recall. 
Other teams had occasionally made 
emergency landings, but never for more 
than a few hours. 

In any case, most had already been in 


‘controlled orbit so they were able to 


by Brian Williams 


choose a suitably remote region for their 
repairs. Thom would have to sit tight on a 
more or less randomly-chosen spot for 
three weeks without attracting attentian. 

On top of that there was no chance of 
assistance. The regulations were most 
specific. The natives — the official term 
was “indigenes” — must not get their 
hands on an intact craft. Survey vessels 
were lightly armed, and the beings who 
inhabited this planet, though otherwise 
technologically backward, excelled 
beyond reason in the manufacture of all 
manner of weapons. 


: hat’s all we need”, moaned Thom. 
The screen, instead of displaying the 
expected library page about landing 
zones, simply stated: 
Emergency landing sites 
now determined by Omnimum. 

Omnimun,, the latest in self-educating 
control systems, quietly taught itself all 
the elements of the operation, manage- 
ment and cost-effectiveness of the craft. 
As it mastered each discipline it assumed 
control. Captaincy was becoming a 
redundant profession. 

Angrily, Thom growled: “Now we 
have to sit here while that calculator 
decides where to dump us”. 

“Message from Base, Sir”, Thom was 
interrupted by Hass, the signals officer. 
Neither Thom nor Ronald had seen him 
enter; both started. The Captain grabbed 
the pad and, for Ronald’s benefit, read, 
“Report received. Enforced landing con- 
sidered Fair Repair. Good luck”’. 

Handing the message back to Hass, 
Thom announced: “That’s the first piece 
of good news today. Thank you, Hass”. 


Fair Repair meant the crew were in no 
way to blame for the accident or the 
consequential down-time of the craft. 
Omnimum must have sent the report 
automatically; perhaps its silicon heart 
was in the right place after all, encourag- 
ing all the right responses from a habitu- 
ally dour base. 


“Deady when you are, Sir”, prompted 
Ronald. 

“Right”, came the reply. ‘“‘Let’s see 
what Man plus Omnimum can make of 
this lot.” 

Despite‘only having the landing trim- 
mers to work with, Thom’s crew made a 
fine touch-down. They approached on 
the planet’s day side so that their fric- 
tional glow would not be noticed, then 
performed a tedious routine of up-and- 
down spiralling until atmospheric drag 
killed their speed without frying them 
first, before gliding in to a perfect land- 
ing. 

Omnimum had dictated the co- 
ordinates but was secretive about the 
terrain. The latter stages of descent had 
channelled them into the night half of the 
planet, so the external scanners remained 
dark and silent. 

Thom rubbed his hands over his eyes. 
“What now”? 

“We'll have to see what the morning 
brings’, suggested Ronald unenthusiasti- 
cally. 

This world they were on — it had never 
been given a name, just a catalogue 
number — was the last place any of them 
wanted to be. The temperature, the grav- 
ity and the inhabitants were all so harsh 


On the third day 
three natives arrived 
— Thom warned 
of trouble. 


and unpleasant. Ideal for a prison colony, 
maybe, but appalling as a spacecraft 
repair shop. 

“At least we have technology on our 
side”, the first mate offered, “they didn’t 
see us come”’. 

“No”, said Thom, “‘but they still frigh- 
ten me”. 


A couple of days had passed and 
automatic regeneration was under 
way. Internal systems had to be kept low, 
or switched off, making the ship cold and 
gloomy. Already a little boredom was 
evident: the survey team had come to 
observe the weather systems, the moving 
parts of this world, but the surface 
seemed devoid of interest. 

No-one could decide on the function of 
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their immediate environment. Next to 
them stood a series of box-like structures 
made from some plants that grew on the 
planet. These huts looked too frail for 
habitation and, besides, nothing had stir- 
red since the ship’s arrival. 

A high, metal frame looked like a 
cumbersome large aerial. Other equally 
strange constructions were on the site, 
the most curious being a rough imitation 
of a large land animal known to have 
roamed the area some millions of years 
previously. 

The crew were divided on the interpre- 
tation of these artefacts. Some thought 
the compound was a religious temple, 
others a museum. None of the buildings 
or devices had any obvious use and the 
place had a fatuous air throughout, Pre- 
sumably Omnimum, having selected the 
spot, had a few ideas, but it was not going 
to share its knowledge. 


o-one wanted to leave the craft. 
They were ill-equipped for ventur- 
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ing into the poisonous gases, and the 
exterior temperature was becoming unbe- 
lievably low. Besides, previous surveys 
had attended to all the surface samples. 
Nevertheless, plenty of activity was going 
on elsewhere, even close by, evidenced 
by the microwave communications rattl- 
ing their antennae. 

On the third day three natives arrived. 
Thom warned of trouble. How could 
Nature have developed such creatures. 
with their long, lanky bodies not suited to 
anything obvious? Probably the best she 
could do in this alien world. Still, they 
were relatively successful. 

One of the figures stopped and pointed 
at the craft. The others looked briefly at 
it, then all three walked on towards the 
aerial. From there they ambled to the 
front of the large land-animal facsimile, 
which interested them especially. All in 
all, the three spent almost an hour anda 
half inspecting everything on the site. 
They then left, passing by the space craft 


without a glance. And that was all. 


fter 19 days the work was complete. 
All parts fabricated, fashioned and 
fitted by the vessel’s internal repair pro- 
grams. Not before time. Most of the crew 
felt terminally stiff either through cold : or 
boredom. 

Apart from a little excitement a few 
days previously nothing whatsoever had 
happened to break the monotony. Even 
that event was hardly stimulating, little 
more than a repeat of the earlier visit by 
the same three indigenes. This time, one 
of the awkward creatures had come over 
and tapped the hull, looked disappointed 
and rejoined the others who were attend- 
ing to the metal frame. 

Warm-up, systems check, and take-off, 
went without a hitch. If anyone saw them 
go, the crew never knew. Very swiftly the 
conditions aboard the ship returned to 
normal; just a few miles out into space 
the involuntary groundstay was already 


The men had 
disposed of that 
dreadful bodged-up 
spaceship. 


| history. Omnimum had delivered the 


goods after all. 


he Bentley whispered to a halt. Carl- 

ing looked up as the chauffeur 

opened his door. Good. The new sign was 

in position over the gates. In the weak 

April sunshine the dapper businessman 
read: 

CARLING’S FUN FAIR. 
He rather liked his latest property — 


| acquisition. A little run down perhaps, 


and seasonably bleak. But in a couple of 
months the crowds would start building 
up in the small seaside town, bringing life 
and cash flow to his amusement park on 
the outskirts. 

Already his men were in action: the 
Big Wheel was being prepared for an 
insurance inspection, the huge Bron- 
tosaurus was receiving a new skin of 
paint; all the stalls were having a 
smarten-up, and he noticed the men had 
disposed of that dreadful, bodged-up 
spaceship to make room for the car-park 
extension the local authorities had 
insisted on. Not a bad investment. The 
renovation work was simply fair repair, 
you might say. 


unny thing, though, the spaceship. It 
had not been on the inventory or the 
old insurance schedule. It had had a 
curious bearing, too. Massive, yet small at 
the same time. Still, it had sounded ‘per- 


| fectly hollow, just like the fibre-glass 


dinosaur. 

Anyhow it had looked like something 
out of a third-rate science-fiction movie, 
and nobody in these space- enlightened 
days would have been interested in it. 1H) 


99 


WHEN IT COMES 
TO MICROCOMPUTER 


WE WROTE/ 
THE BOOK / .. 


H ow do you Stay up-to-the-minute with 
the rapidly changing world of microcomputer 
software ? Get the Lifeboat Catalogue. 

The latest Innovations The new 
Lifeboat Catalogue is packed with the latest 
state-of-the-art software. And if we publish a 
new program after the latest catalogue has 
gone to press, we enclose a flash bulletin in 
your copy. 

The greatest selection 
Because Lifeboat is the world’s largest 
publisher of microcomputer software, 
aur catalogue offers you the greatest selection of 
programs for business, professional and personal use. Our 
more than 200 programs range from the integrated 
accounting and professional practice systems to office 
tools for book-keepers and secretaries to sophisticated 
tools for programmers. Included are business systems, 
word processors, programming languages, database 
management systems, application tools and advanced 
system utilities. 

We specialise in software that.runs on most small 
‘business computers. Our more than 60 media formats, 
including floppy disks, data cartridges, magnetic tape and 
disk cartridges, support well over 100 different types of 
computer. 

Get full service We give the crucial dimension 


of after-sales service and full support to everything we sell. 


That includes: 


@ An update service for software and documentation. 

@ Telephone, telex and mall-order services in the London 
office and at overseas offices in the United States, France, 
Switzerland, West Germany and Japan. 

@ Subscriptions to Lifelines!” the monthly magazine that 
offers comparative reviews, tips, techniques, identified 
bugs and updates that keep you abreast of change. 


SOFT WARE 


Lar, 
ASSGZOar 
ATA GaTES 


Get It now Lifeboat 

nowserves tens of thousands — 

of satisfied customers with our breadth of up-to-date, fully 

tested, fully supported and competitively priced software. 
You may not need all we offer, but we offer just 

what you need. After all, we wrote the book. 


# 
Lifeboat Associates 
World’s forem are source 


SS 
Mall coupon to: Lifeboat Assoclates 
PO Box 125,London WC2H YLU or call 01-836 9028 


1) Please send me a free lifeboat catalogue. | 
Name | 
Title | 
) Company _ 

| Address | 
| 7 | 
| | 


Postcode 


, Copyright © 1981, by Lifeboat Associates. 
‘ ebglllilinllps deel ta aaa Se eee 


Lifeboat Worldwide offers you the world’s largest library of software. Contact your nearest dealer of Lifeboat. 


USA Lifeboat Associates 1651 Third Ave. New York NY 10028 Tel (212] B60-0300 Telex 640693 (LBSOFT NYK) TWX 710 581-2524 JAPAN Lifeboat Inc. OK Bidg, SF 1-2-8 Shiba-Daimon Minato-ku 
Tokyo 105 Japan Tel 03-437-390! Telex 2423296 (LBJTYO) ENGLAND Lifeboat Associates Ltd PO Box 125 London WC2H 9LU England Te! 01-836 9028 Telex 893709 (LBSOFTG) 
SWITZERLAND Lifeboat Associates GmbH Hinterbergstrasse Postfach 251 6330 Cham Switzerland Tel 042-36-8686 Telex 865265 (MICO CH] W GERMANY intersoft GmbH Schlossgartenweg 5 
* D-8045 Ismaning W, Germany Tel 089-966-444 Telex 5213643 (ISOFD) FRANCE Lifeboat Associates SARL 10 Grande Rue Charles de Gaulle 92600 Asnieres France Tel 1-733-08-04 

Telex 250303 (PUBLIC X PARIS} 
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ONE DAY SOON the majority of 
microprocessor-controlled devices will be 
operated by voice. That, at least, was the 
prediction of the late Chris Evans in his 
book The Mighty Micro, back in 1979. 
Aspiring computer professionals who 
have only lately conquered the 
QWERTY keyboard need not worry, for 
the keyboard is likely to be pre-eminent 
for many years to come in professional 
data-processing applications. Social, 
domestic and pleasure activities will be 
taken over by voice control and its corol- 
lary, speech synthesis, as part of the great 
shift towards what artificial-intelligence 
guru Terry Winograd calls “convivial 
computing”. 


Mimicking humans 

The convivial computer will perform 
like a human and participate in human 
activities through appropriate interfaces. 
Spoken natural-language input will really 
bring the microprocessor-operated 
device, be it toy, tool or education aid, 
into the widest possible circulation. 


Voice control and natural-language | 


Micros can 
help the 
handicapped 


input still demand a great deal of work, 
with little prospect of short-term financial 
return. At present they are more likely to 
be developed by those who feel there is 
an urgent human need to deploy comput- 
ers for social benefit or domestic and 
pleasure activities, rather than for trade. 

Ranjit Gill leads a team dedicated to 
making computing convivial at Brighton 
Polytechnic’s department of Computing 
and Cybernetics. Gill and six final-year 
students of various nationalities have 
created the Computer-Aided Arts and 
Animation Theatre, CAAAT. They are 
trying to bring the magic of cartoon and 
computer together for the handicapped, 
who are excluded by their disabilities 
from a wide range of human activities. 
Gill’s project “‘aims to make available to 
the handicapped those facilities which 
will enable them not only to control their 
environment better, but also find areas of 
expression and communication with 
others in spite of their limitations of 
speech or personal control’’. 


Five modules 

The project is divided into five mod- 
ules. Computer-Aided Animation allows 
the user to construct cartoon shapes from 
stored cartoon components, characteris- 
tically bits of the body such as the head. 
arms and trunk; to store the shapes; and 
to use commands such as “swim” or | 
“run” to develop and store a story line. 
Commands can be made by voice or 
keyboard input and in cases of severe 
disability or retardation this helps to 
improve the user’s hand-eye co- 
ordination and control of body move- 
ment. The speech-based Picture Editing 
module is an extension of the animation 
module which permits the storyline itself | 
to be edited, stored and played back. 


story line, “Superman”, in action. In 
practice it works well, and is very easy to 
understand. A simple figure is called out 
of memory and those shapes conjoined 


by the use of cursor commands — up. | 


Applications 


| Dr Ranjit Gill’s team at Brighton Polytechnic is bringing together 
the magic of cartoon and computers for the handicapped. Martin 
Hayman looks at this application of ‘‘convivial computing’’. 


| down, left and right arrows. This is hand- 
led by Sinta Software’s Shape Manager 
program, which was reviewed in the 
March Practical Computing. A shape, 


(continued on next page) 


Prakash Sinha directing an Armdroid robot arm by speech input 


‘— 


On a recent visit to Brighton.I saw one 
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(continued from previous page) 

which may be a simple line or curve or as 
complex as, say, a gorgon’s head, is 
drawn freehand and laid over the screen 
as a transparent mask. The micro recog- 
nises and “‘memorises” the shape, which 
can subsequently be called out and 
moved around the screen. 

Alternatively speech input can be used. 
The micro must first be trained to accept 
the defined list of commands from the 
user’s voice. This is specially important 
for people with severe speech handicaps 
who may not be able to articulate the 
commands in standard English pronuni- 
cation. Once trained, the micro will réc- 
ognize semi-articulate sounds as valid 
commands. If the user makes a mess of 
Superman, by directing the arms off the 
edge of the screen for example, the soft: 
ware sends a personalized message out 
through the speech box: ‘‘No Martin, you 
can’t go that way”’. 


Getting acquainted 

It must be said that the Microspeech 2 
speech synthesiser sounds awful, though 
it is due to be replaced shortly with the 
more effective Wordtex. The prompts, 
and labels for the shapes under manipula- 
tion, are also displayed in big characters 
on the screen. This is intended to accus- 
tom the user or pupil to instructions, and 
to aid the teacher in familiarising the 
pupil with more conventional methods of 
instruction. To this extent, it is an 
improved communication device for 
those who have to instruct pupils with 
severe learning problems. 

Gill started in mid-1981 and the work 
soon expanded to take up his summer 
holiday, weekends and evenings, as well 
as the attention of his two children, who 
created some of the first ‘‘designs” for 
figures used on the screen. Gill extended 
the design exercise into local schools, 
where he ran a competition to generate 
graphical material expressing the experi- 
ence of the disabled. 

Gill, who has lectured at Brighton for 
10 years, compares his interest in com- 
puters for the disabled to his involvement 
with language schemes for Asians, who 
are also disadvantaged in English society: 
They may not be able to speak English 
well, or at all, and they are. culturally 
isolated from English life. The problem is 
not merely one of teaching English but of 
conveying some grasp of the cultural 
meaning of the language. Any human 
language enshrines the concepts of its 
own culture, unlike a computer language. 
One of the ‘‘convivial” uses which Gill 
foresees for the computer is to act‘as a 
pupil/teacher ititerface to improve the 
methods by which culture is “taught” 
along with language. 

Gill feels that research in computing is 
too narrowly directed either to specific 
industrial ends or to academic research, 
with too little emphasis on the middle 
ground of social and educational applica- 
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tions. He is struck specially by the dry 
linearity of conventional teaching, both 
for adults and children. He wants to see 
much greater creativity by using graphics, 
sound, speech and text together to make 
that communication a more creative. 
interactive process. 


The disadvantaged find it difficult to | 


express their experience of the world, 
though that experience may in itself be 
highly developed. This new tool, the 
micro, should help them to communicate 
their experiences to those in the “outside 
world”, resulting in a better and fuller 


exchange of experiences and, Gill hopes, | 
| better mutual understanding. So the 


micro is here conceived of as an interac- 
tive teaching and learning tool capable of 
improving human communications via 
progressively more sophisticated inter- 
faces. To complement the keyboard, it 
will use speech and visual inputs, even 
touch in the form of a screen light-pen 
and digitising tablet. 

I saw some students developing the 
speech program to instruct a robot 
arm, and invited Prakash Sinha to 
demonstrate the arm. The task set was to 


pick up a small carton under speech 
instruction. First he showed me how the 


Apple is trained to recognise the menu of | 


commands from a particular voice — 
obviously the speech box recognizes 
sounds rather than identifying words. 


Consistent pronunciation 


Once the arm is trained to recognise | 


the particular voice vocabulary, the user 
can go ahead and manipulate the arm by 
issuing commands, either for half- or 
full-step operation, software-switchable 
at the start of the operation, to each part 
of the arm ‘he wishes to move. Occasion- 
ally the screen fails to respond, but so 
long as you pronounce each command 
with more or less the same stress and 
intonation as used when training the voc- 
abulary, the computer issues signals to 
the stepper-motor driven arm quite reli- 


ably. The arm itself, described as Arm- |’ 
droid and built by Colne Robotics, was 
unfortunately suffering from drive-belt 
slippage at the shoulder. 

Module 3 is Speech/Sound-Based 
Text Processing, allowing disabled users 


| to use their own sound or speech to 


generate text from stored words, phrases 
or text, to write it to screen or printer, 
and to edit, insert or delete in the normal 
way. The advantages of being able to 
write and draw are obvious for the most 
severely disabled, who may lack articu- 
late speech as well as muscular control. 


International prospects 
Module 4 may hoist Gill on to the 
international circuit. It uses inference 
rules for natural language processing, 
visual literacy, speech understanding; to 
develop an intelligent teaching, monitor- 
ing and assessment system on a mic- 
rocomputer. This work should lead to a 
new direction for computer-aided learn- 
ing and teaching. Gill hopes to human- 
ise Al techniques and popularise them 
for human communications. The example 
of the robot arm vocabulary is useful 


e\ “ 


here: at primary-school level you can do 


| a great deal with a vocabulary of 64 


words. . 
A future expert system for learning 


| might contain various modules with rules 


of teaching, learning and personal com- 
munication, together with a module of 
rules for monitoring and assessing the 
pupil’s progress. Specific techniques 
might include those of the linguist, the 
artist and the speech therapist. 

American Express has endowed Gill 
with sufficient funds to buy the two 
Apples used by the unit but he now hopes 
to get backing from a big trans- 
governmental agency such as UNESCO. 
On that basis he believes that his teaching 
system could be implemented as a 
speech-training scheme for people in the 
Third World, to convey language in its 
cultural envelope. 
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best value for money on the 
small business systems market” 


omputer? Magazine 


SUPESBRAIN 


Asmart, fully self-contained 
desk-top unit— that’s the 
SUPERBRAIN microcomputer. 
It will operate asacomplete 
business system, as a word 
processor (allied toahigh 
quality printer) andasan 
intelligent terminal. 


@ 320K, 680K and 1.5 MBdisc drives 
@ Widerange of standard packages 
@ Full graphics facility 

@ Nationwide dealernetwork 


@ Hard Discs available 
too — integral or separate 


SUPERBRAIN is ideal for both first time buyers needing a general purpose machine, and for 
users wishing toupgrade froma personal microcomputer system. ItsCP/M operating system will handle the most sophisticated 
programs. Twin Z80 microprocessors andan RS232 communications port make it easy to extend the system in the future. 


The Icarus dealer network 


ABRAXAS COMPUTER 
EMPLOYMENT, 357 Euston Road, 
LONDON NW1 3AL. 

Tel: 01 388 2061 


A.P. LTD, Maple House, Mortlake 
Crescent, CHESTER CH3 SUR. 
Tel: 0244 46024 


AMCO LTD, Playfair Road, LEEDS 
LSIO2GP. Tel: 0532 708321 


BASIC BUSINESS SYSTEMS, 
61 Loughborough Road, WEST 
BRIDGEFORD, Nottingham. 
Tel: 0602 819713 


BUSINESS INFORMATION 
SYSTEMS, 602 Triumph House, 
189 Regent Street, LONDON. 
Tel: 01 437 1069 


BORDER COMPUTING LTD, 
Dog Kennel Lane, BUCKNELL, 
Shropshire. Tel: 054 74 368 


CAMBRIDGE MICRO 
COMPUTERS, Cambridge Science 
Park, Milton Road, CAMBRIDGE. 
Tel: 0223 314666 


COMMONSENSE COMPUTING 
LTD, P.O. Box 7, BIDEFORD, 
Devon. Tel: 02372 4795 


CONQUEST COMPUTER SALES 
LTD, 92 London Road, BENFLEET, 
Essex. Tel: 03745 5986) 


CULLOVILLE LTD, Thornficld, 
Woodhill Road, SANDON, 
Chelmsford, Essex. Tel: 024 541 3919 


DATA PROFILE, Lawrence Road, 
Green Lane, HOUNSLOW, 
Middlesex. Tel: 01 446 1917 


DAYTA, 20b West Street, Wilton, 
SALISBURY, Wilts. 
Tel: 0722 74 3898 


DRAGON SYSTEMS LTD, 
37 Walter Road, SWANSEA, 
W. Glam, Tel: 0792 474498 


DUPLEX COMMUNICATIONS, 
2 Leire Lane, Dunton Bassett, 
Lutterworth, LEICESTERSHIRE. 
Tel: 0455 209131 


EASIBEE COMPUTING LTD, 
133/135 High Street, LONDON 
E6 1HZ. Tel: 01 471 4884 


ESCO COMPUTING LTD, 
154 Cannongate, EDINBURGH. 
Tel: 031 557 3937 


ESCO COMPUTING LTD, 
40a Gower Street, GLASGOW G5} 
IPH. Tel: 041 427 5497 


EFFICIENT BUSINESS 
SYSTEMS, 9 Clarence Street, 
BELFAST 1,N. Ireland. Tel: 0232 
647 538 


E.M.G. MICROS 30 Heathfield 
Road, CROYDON, Surrey. 
Tel: OF 688 0088 


EMTEK, 40 South Furzeham Road, 
BRIXHAM, Devon. Tel: 08045 3566 


FARMFAX LTD, 17 Hylton Road, 
PETERSFIELD, Hants. 
Tel: 0730 66123 


B. FITTON, 97 Melbourne Road, 
ROYSTON, Herts. 


FOREST ROW COMPUTERS, 53 
Feshfield Bank, FOREST ROW, East 
Sussex. Tel: 034282 4397 


G.T. OFFICE SYSTEMS, 12 
Clovelly Road, LONDON W'S SHE. 
Tel: 01 567 9959 


G.LC.C., P.O. Box $19, Manama, 
Bahrain. 


JAEMMALTD, Unit 24, Lee Bank 
House, Holloway Head, Lee Bank, 
BIRMINGHAM. Tel: 021 643 1609 


JENNINGS COMPUTER 
SERVICES, 55/57 Fagley Road, 
BRADFORD, W. Yorks. 

Tel: 0274 637867 


KENT BUSINESS SYSTEMS 
LTD, 85 High Street, Ramsgate, 
Kent. Tel: 0843 687816. 


LONDON COMPUTER CENTRE, 
43 Grafton Way, LONDON W’1. 
Tel: 01 388 5721 


M.G. ENTERPRISES, 32 Ruc Victor 
Hugo, 92800 Puteaux, France. 


MASS MICROS, Wellson House, 
Brownfields, WELWYN GARDEN 
CITY, Herts. Tel: % 31736 


MICRO-K, Martin Way, MORDEN, 
Surrey. Tel: 01 543 1119 


MICROAGE LTD, 53 Acton Road, 
LONG EATON, Nottinghamshire. 
Tel: 06076 64264 


MICROSERVE LTD, 811 Kennedy 
Way, Pelham Road, IMMINGHAM. 
Tel: 0469 72346 


MICRO SOLUTION LTD, Park 
Farm House, Heythrop, CHIPPING 
NORTON, Oxon. Tel; 0608 3256 


NASTAR COMPUTER SERVICES 
LTD, Ashton Lodge, Abercrombie 
Street, CHESTERFIELD. Tel: 0266 
207048 


NORTHERN COMPUTERS LTD, 
128 Walton Road, Stockton Heath, 
WARRINGTON. Tel: 0925 601683 


OMEGA ELECTRIC LTD, 
Flaxley Mill, Flaxley Road, 
MITCHELDEAN, Glos. 
Tel: 045 276 532 


RANMOR COMPUTING LTD, 
Nelson House, 2 Nelson Mews, 
SOUTHEND-ON-SEA. 

Tel: 0702 339262 


ROGIS SYSTEMS LTD, Keepers 
Lodge, Frittenden, 

NR. CRANBROOK, Kent. 

Tel: 058 080 310 


S.D.M. COMPUTER SERVICES, 
Broadway, BEBINGTON, Merseyside 
L63 SND. Tel: 051 608 9365 


S.M.G. MICROS, 39 Windmill 
Street, GRAVESEND, Kent. 
Tel: 0474 55813 


For further details, orifyouwant 


to become adealer yourself, contact: 


SAPPHIRE SYSTEMS, 19-27 Kents 
Hill Road, BENFLEET, Essex. 
Tel: 03745 59756 


SHEFFIELD COMPUTER 
CENTRE, 225 Abbeydale Road, 
SHEFFIELD S7 1FJ. Tel: 0742 53519 


SORTFIELD LTD, E. Floor, 
Milburn House, Dean Street, 
NEWCASTLE-UPON-TYNE. 
Tel; 0632 329593 


SPOT COMPUTER SYSTEMS 
LTD, New Street, Kelham Street 
Indus. Estate, DONCASTER, 

S. Yorks. Tel: 0302 25159 


STAG TERMINALS LTD, 30 
Church Road, Teddington, Middlesex. 
Tel: 01 943 0777 


STUKELE Y COMPUTER 
SERVICES, Barnhill, STAMFORD, 
Lines. Tel: 0780 4947 


TERMACRE LTD, 126 Woodwarde 
Road, LON DON SE22 8TU. 
Tel: 01 693 3037 


THAMES VALLEY COMPUTERS, 
10 Maple Closc, MAIDENHEAD, 
Berks. Tel: 0628 23532 


TURNKEY COMPUTER 
TECHNIQUE, 23 Calderglen Road, 
St. Leonards, EAST KILBRIDE. 
Tel: 03552 39466 


THE COMPUTER ROOM, 87 High 
Street, TUNBRIDGE, Kent. 
Tel: 0732 355962 


WELSH BUSINESS SYSTEMS 
LTD, | Windsor Chambers, Windsor 
Arcade, PENARTH. Tel: 6222 700059 


DATA WARE, 48 Eaton Drive, WORD PERFECT, Old Town Hall, 
KINGSTON, Surrey KT2 7QX. Box 148, READING, Berkshire. 
Tel: G1 546 2984 Tel: 0734 589068 


Computer Systems Ltd. 


Icarus Computer Systems Ltd. Deane House 27 Greenwood Place London NW51NN Tel: 01-485 5574 Telex: 264209 
@ Circle No. 170 
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Putting life 
into sketches 


Micro technology is freeing cartoonists of 
much of the drudgery of their work, 


DEDICATED FILM-GOERS, still reeling from 
over-exposure to film at the festivals of 
Deauville and Venice, converged on 
Cambridge last autumn for the biannual 
Cambridge Animation Festival. For six 
days, professional film-makers, students 
and animation buffs attended screenings 
of nearly 200 animated films. 

The main themes of the festival were 
jazz and computers. If this seems like an 
unlikely combination, they were at least 
linked very cleverly in a title sequence 
made specially for the event. Though a 
retrospective of historical films with jazz 
soundtracks was probably the more 
entertaining of the themes, the full day of 
discussions, lectures, product demonstra- 
tions and screenings of computer imagery 
seemed more relevant to the contem- 
porary animation scene. 

Certainly, computers attracted plenty 
of attention, even from animators who 
were steeped in the more traditional skills 
of their medium. Antoinette Moses, the 
director of the Festival, commented: ““We 
have brought together the world of Cam- 
bridge scientists and the world of London 
film-makers. I think we have broken 
down some barriers this time’’. 

This was an accurate, if perhaps an 
over-modest observation. Many people 
at the event had come from overseas, as 
indeed had some of the products on dis- 
play. Speakers on computer graphics 
included Andre Martin of the Institut 
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allowing more time 
for creative 
endeavours. 
Lodge/Cheesman’s 
computer-drawn 
animation for KP 
Outerspacers (left) 
has become a 


familiar sight on cinema and TV screens. 


John Lewell tried out some of the latest 
equipment in a computer-based animation 
workshop led by Co Hoedeman (above), 

the animator who won an Oscar for Sandcastle. 


National de |’Audiovisuel in Paris. He 
clearly spelled out some of the implica- 
tions of the new technology, saying: “If 
animators do not appreciate the new 
techniques they will find themselves 
being replaced by those who do”’. 

It was interesting, therefore, to hear the 
comments of the animators themselves, 
after they had had a chance of a hands-on 
session with some computer-based equip- 
ment. A workshop was formed, under the 
guidance of Co Hoedeman, the Oscar- 
winning director of Sandcastle, and visit- 
ing animators were able to see their off- 
the-cuff pencil sketches brought to life 
with the NAC Advanced Animation and 
Graphics System. 


Vigorous selling 

NAC is a Japanese company which spe- 
cialises in motion-picture instrumenta- 
tion. Its home market for equipment must 
be substantial, bearing in mind the 
healthy state of the Japanese animation 
industry. None the less, NAC’s system is 
being marketed with some vigour in the 
United States, and in the U.K. is distri- 
buted by International Instrumentation 
Marketing, based in Thame, Oxfordshire. 

The NAC system is what it claims to be: 
a complete system. Only the quick-action 
recorder was prominent at Cambridge, 
but the system also includes a video action 
tracer, a film action tracer, a video anima- 
tion stand and a video animation 
recorder. The system claims to add up toa 
major additional tool for the animator. 

The quick-action recorder is designed 
to replace the existing methods of making 


a pencil test. A test from the original 
sketches by conventional means can be 
nearly as time-consuming as shooting the 
finished cel animation. To see if an ani- 
mated sequence will work, the pencil 
sketches are filmed, often several times 
over, with different timings in each ver- 
sion. A combination of computer and 
video technology is ideally suited to mak- 
ing this task easier. Not only do you get 
instant replay, you can also adjust the 
timings until the optimum set is 
discovered. Drawings are stored frame by 
frame in a computer memory, allowing 
access for editing, replay, or repeating 
selected sequences. 

Apart from the video camera and table, 
there are four main components of the 
quick-action recorder: a rack-mounted 
CPU, a viewing monitor, a menu monitor 
for showing modes, commands and expo- 
sure information, and a small, neatly- 
designed keyboard for entering instruc- 
tions. The recorder can be connected to a 
VTR for storing sequences which are too 
long to be held in memory. 

Several memory options are available, 


|. including those for storing 30, 60, 120 


and 240 line drawings. Playback speed 
can be preset or varied at any rate 
between three and 60 frames per second. 
A picture has to be entered into the 
memory only once, because the repeat 
function can hold the sketch for as many 
frames as are required. 

Operating the quick-action recorder is 
surprisingly simple and flexible. It is cer- 
tainly more efficient than using conven- 
tional photography, and it does not make 
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any of the traditional skills redundant. 
Able to interchange frames, to erase 
frames, or to put others through a variety 
of loop sequences, this machine makes a 
useful addition to the animation studio. 

Of the other products in-the NAC 
range, the video and film-action tracers 
are used for rotoscoping — that is, tracing 
live action into outline drawings or com- 
bining live action with animation. If 
Ralph Bakshi’s American Pop has not 
permanently killed the desire to roto- 
scope, there may be a market for these 
systems. 

Both tracers, together with the video 
animation stand are designed for the pro- 
fessional animator, while the video ani- 
mation recorder is a more down-market 
machine. It is VHS cassette-based, with a 
remote-control panel for operating in a 
frame-by-frame mode. Of this product 
the NAC brochure says: “Anybody can 
make video catalogue. Feel more free to 
try new idea and feel more easy to ventur- 
ing.” Though this may sound like a 
dubious invitation to downtown Tokyo, 
the NAC equipment deserves to be taken 
seriously. 


Suiting every pocket 

Another system on display at Cam- 
bridge was an Apple-based rostrum-con- 
trol system from Animation Equipment 
Engineering. This company offers a wide 
range of studio equipment — from their 
Grand Stand rostrum, priced at £9,320, 
all the way down to filters, peg-bars, dim- 
mers and switches. 

The Apple system, called Caro — for 
computer-aided rostrum operation — is 
designed to control the complex rostrum 
movements which are necessary in full- 
scale animation. With the addition of 
step per-motor drives and interfaces, the 
computer will handle the calculations for 
pans, zooms, tracks and rotations: Other 
drives are available for focus, fades and 
dissolves. The package comes with dual 
floppy discs and a monitor which shows 
relevant information: camera position, 
frame numbers and the exact positions of 
each axis. 

Of the speakers at the Cambridge mini- 
teach-in on computer animation, only 
those who had seen the recent computer 
films at the Siggraph convention were 
guilty of holding out big promises for the 
future. By contrast, Neil Wiseman from 
the Cambridge University Computer 
Laboratory, noted ironically: “Interac- 
tive computing is such fun we often like to 
use it even if it makes things worse”. Tom 
Sancha, of Cambridge Interactive 
Systems, an expert on computer-aided 
design, gave a clear explanation of the 
techniques used in his branch of the 
medium, but said: “Most computer- 
generated pictures have a Hockneyesque 
character”. I am not sure where that 


* Modes and commands are displayed on 


this monitor. 


* Actions as per your commands are 
playbacked on this monitor. 


* Compact Key Board contains 
all switches for = ——__ 
communication and 
commands of action 
modes. 


* Rack to contain all 
electronics and 
memory devices. 


* Conveniently designed _ 
side-table type rack ~ 
with casters. 


The NAC quick-action recorder 
is intended to replace 

time- -consuming conventional 
pencil.tests. An animator (right) 
can call up frames from 
memory and vary the order of 


shots or the “perceived speed” § 


of the film at will. Using 
conventional photographic 
techniques this could take 
hours. The whole unit consists 
of a rack-mounted CPU, 


viewing monitor, menu monitor } 


and keyboard, linked as shown 
(above). The keyboard (below) 
allows full access to the 
electronics which are tucked 
away in‘a side-table style rack. 
A wealthy animator could also 
buy NAC’s video action tracer, 
video animation stand and 
video animation recorder 
which are fully compatible. 
These NAC machines are . 
intended to speed existing 
methods of animation rather 
than create “computer 
cartoons”. 


* Endless playback mode 
(continuous loop of preselected 
segment ) and Repeat mode 
(repeating from preselected 
Start frame ) 


Memory Clear key - 


Indicator for Used / Remaining 
memory capacity 


Picture to be recorded can be 
either from VIR or Animated 
Drawings on papers taken 
by TV camera. 


— 


¢ Memorized pictures and 
finished actions are 


transferable to VTR. Le 


a 


Basic commands of playback : 
Stop. Forward, Reverse, 
Single Frame, Return to 


Animation 


¢ Playback modes are 


Video camera| 
| (B/W) | 


° Pictures of both VTR and Memory can be 
displayed on Video Action Tracer. 


* Picture to be displayed can 


be selected either from own 
memory, Or TV Camera,or VIR. 


* Correction of action by 
means of Erasing,Adding, 
and Interchanging frames. 


2° Preset of Start frame 
and End frame. 


* Playback speed can be either 
preset, or varied during 
playback at rate of 3 to 
60 fps. 


-Normal : 24 fps 


: Start frame. etc. , 
leaves computer graphics — or, for that -Preset -: Variable exposure: shooting-on- ones to-fives, 


matter, David Hockney — but I am sure 
(continued on next page) 


: and 65 125,amnd 24's. 
-Strobe : 8 pictures maximum 
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Animation 


(continued from previous page) : : : — 

that most of the audience were unaware Receraing gry ete Playback ; 

that the three-dimensional pictures which 1 
were used to illustrate the talk were in fact a —— 

‘merely stills from fully-animated eposure mde| Endless mode | 

sequences. 

The workshop session produced an 
interesting, if somewhat incoherent, film. 
No doubt, animators learned some new 
tricks, but neither computer-controlled 
rostrums nor systems for animating pencil 
sketches are truly representative of the 
major changes which will be taking place 
in the animation industry. Nevertheless 
systems such as these help to introduce 
some of the basic principles of the com- 
puter. More exciting are the paint systems 
which are currently under development 
by Logica and Quantel, and the work 
being done on three-dimensional com- 
puter imagery. 

_ A warning to hopeful manufacturers ee Sai actly 
trying to cash in at the early stages of line drawings 
development came from Co Hoedeman: 
“Today we have this, tomorrow we have poet Ua25 
somethirig else. When I am ready, as an fos exposures | Seem pe og 

? 


to individual 


i i >| frames f 
artist, to use a computer for creating the use 


Erase or Addition 


segment correction as desired 


image — or on some other part of making 
a film — there will be something quite 
different available. Computer animation 
is just a child growing up”. to become fully competent in their art. | products. NAC and AEE are quite con- 

Animators, despite their sometimes The use of computers in animation will | vincing at a very modest level. It now 
notorious sense of humour, tend to be | find general acceptance only when manu- | remains to be seen whether more power- 
very serious and cautious about their | facturers can demonstrate real commer- | ful packages can be marketed success- 
work. After all, it takes them a long time | cial or creative advantages in using their | fully. O 


Functions of the quick-action recorder. 


TRY BEFORE YOU BUY! If you are considering the acquisition of a microcomputer why not visit our demonstration sulte one evening and try our Apples, PETs and 
Superbrains first. We can open outside our normal hours to suit you. Even weekends! Come and see the range of business utilitles your competitors are using. We 
have the full TABS integrated accounting system Nominal, Sales, Purchase Ledgers, Payroll, Stock Control, etc, Video Training films, word-processing, automated 
filing and financlal modelling systems ready to help you. We are Authorised Dealers for several micros and are in business to sell you a solution rather than one 
manufacturer's specific hardware. After all, to a business it's the effort and money you save that’s important not the internal machine specifications. We offer our 
business clients lease/rental terms to bring the benefits sooner, without capital drain. 

FOR EXAMPLE A TYPICAL BUSINESS SYSTEM COMPRISING SAY, AN APPLE II, A DISK DRIVE, MONITOR, PRINTER 
AND VISICALC CAN BE INSTALLED ON YOUR DESK AND WORKING FOR YOU NEXT WEEK FOR LESS THAN £12.00 PER 
WEEK EX. VAT AND ALL DEDUCTIBLE! ; 

Naturally, we provide full support and after-sales service of the highest level. INTERESTED? CALL NOW FOR DETAILS. 


WELLSON HOUSE, BROWNFIELDS, WELWYN GARDEN CITY, HERTS. Telex 298641. 
992999922 29PPPIPIIVIPIVIVIVPIIIVIIPIIVVIPIIFFPIFI89IFF 999722 999FIV777FPP? 
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efficient 800K of disk storage with 
high-resolution colour display all 


processing, financial planning and 
general ledger systems. The other 
simultaneously handles 

via the built-in telex and telephone 


connections. 
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The Torch computer comprises two 
powerful microprocessors,a massively 


combined in one small desk-top unit. 
One processor handles a wide variety 
of applications programs such as word 


communications with other computers 


modems, Prestel interface and network 


fo, 6) Ae ee fo. Je 


— 
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High performance 
British made 
Full software support 
Electronic mail 


Torch —the ultimate business 
and communication 
computer is setting the inter- 
national standard for the 
future. It is a high perform- 
ance machine handling all 
office procedures — word 
processing, data processing 
and high level communica- 
tions. In fact, Torch is the desk 
top system for directors, 
managers, secretaries —in fact 
everyone.From about £2,500. 
Would you like one? 
Then just clip the coupon. 
Torch Computers Ltd., 


Abberley House, Great Shelford, 
CAMBRIDGE CB2 5LQ. 


To: Torch Computers Ltd., Abberley House, 
Great Shelford, CAMBRIDGE CB2 5LQ. 


Please send me a free full colour brochure. L] 


Please send me an invitation to an open day. 


Name 


Position 
Company 
Address 


Postcode 


Telephone 


business 
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LONELY Genie I Microcom- 
puter, early eighties, with large 
peripheral family but currently 
unattached, would like to meet 
interesting, attractively pack- 
aged software, Genie or Tandy 
specification, for programming, 
problem solving, entertain- 
ment and long-lasting 
friendship. Reply in confi- 
dence. Box No RS232. 


ES SE a ee Spe 


ANSWERING MACHINES 
“fice certified 


Buying your first Genie I microcomputer is just the start of a long and enthralling adventure, for it won't 
be long before you will want to expand your system with some of the wide range of peripherals which 
make up the complete Genie System. 


Firstly there is the The supreme advantage of the Genie I system is 
its compatibility with the TRS 80, which means 
that literally 1000’s of pre-recorded programs are 


which immediately expands your already available, just waiting to be plugged into 
Genie's capacity to 32K RAM, and your Genie! 


up to 48K RAM if required. It can 3 i ‘ 
fod pcancctedia A “ea drives, a The recent improvements in the Genie system, 


printer, RS232 interface or $100 including Extended Basic, sound unit and 
cards. machine language monitor, make it the ideal 
system for the committed hobbyist, and an 
excellent and easy-to-use educational tool. 


a compact unit with 80 column, 5 x tall 
7 matrix print-out, which connects » SPECIAL TECHNICAL GENIE 
to your Genie through the 
Expander, or via the Parallel HOT - LINE ON 0629 4995 


Printer Interface. for all your technical advice and service back-up on any 
aspect of the Genie system direct from the experts! 


Then there is the 


The 


gives bane Braet StOrege Please send me FREE, 16 page colour brochure on the 
capacity and full random access | Genie Computer System. I enclose 25p postage. 
file handling, with the option of 


double-density througha 
special adapter. 

New Dual Disk Drive 

now available! 


eee 


felepnone a Se ee PC 82 © 


ite ae Road, 


a must if you want to let the rest of q )\V AVE I") t r hire DE4 5LE. 
the family watch their T.V. in 10) . ys 


peace! j AW Telephone: 0629 4995. FF 
Available in B & W or green tube. Telex: 377482 Lowlec G. 


Finally, there is Genie’s very own 


@Circle No. 173 
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Making 


AFTER READING Nick Hampshire’s article 
on Pet graphics in Practical Computing, 
June and July 1981, I decided to use 
some of-his subroutines in place of my 
normal methods. The first opportunity 


came when my youngést son started to | 


learn multiplication tables at school, and 
requested a program that would test his 
knowledge of them. 

The program asks first for the highest 

. number of tables to be tested on, then 
gives the option of studying the tables 
before afiswering any questions. The 
question is displayed, and if the correct 
answer is entered it is “ticked” and the 
next question is displayed. If the answer 
is. wrong, the tables are displayed with the 
correct answers highlighted in reverse 
video; after a pause the question is then 
displayed again. To finish the session, a * 
is enteréd as the answer and the pupil’s 
score is displayed. 

I found the most convenient way of 
using the graphic subroutine was to use 
variables for the start-liné number, col- 
umn number and other parameters 


learn tables 


Tequired by the subroutine and then 
assign values to the variables. before cal- 
ling up the subroutine. 

The program was written on a 3000 
series Pet but if you have converted Nick 
Hampshire’s prograrh to run on your Pet 
this program will also run satisfactorily. 


Screen graphics 
The screen giaphics program given in 
Nick Hampshire's articles is first loaded 


and run. There is a mistake in Hamp- 
shire’s version: line 310 of the Basic 
program should be amended to read 


DATA 48, 98, 48, 8A, 48, 20, 00, 74, A4, 58, 
A5, 00. 
The pupil’s name is printed by line 
1760. If the program is to be used with 


When his youngest son came home and asked to 
be tested on his multiplication tables John Craig 
seized the opportunity to write a clear and con- 
cise program for his Pet. 


seyeral pupils, the pupil’s name can be 
left out or an additional input added by 
adding Gosub 2050 in line 500, between 
Gosub 1970 and Goto 760, then sub- 
stituting line 2160 as line 1760. 

My normal method of placing the cur- 
sor at a screen location is to key a screen 
home, followed by the required number 
of cursor-down and cursor-right opera- 
tions: To save space and for ease of use 
during programming, in the initialisation 
part of the program I would have 
SP$ = 39 blanks 
SD $ = 24 cursor-downs 
SU$ = 24 cursor-ups 
SR$ = 39 cursor-rights 
‘ The cursor-up was sometimes used 
after printing error messages or prompts 

(continued on next page) 


OREM aS ae doo ee ao ot 
MULTIFLICAHTION TABLE 

REM ##4% COPYMRIGHT JOHH CRAIG 1 Bd 
REN JAR EEE EE IEE EEE He H+ 


REM #44 


REN 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
FEM 
REM 
REM 
REM 
FEM 


Bohs PIRI hy hy oe 
OO Se 0 fee 
Cob tes CE te Ear 


fF 


2 2 
+44 


##% LIST OF VARIABLES #4 


ASS=KEVEORRD IMF UT 
‘ALLE OF EEYBORRD INPUT 


EN#¢Ii=ERROR MESSAGE 


A2=TIMNER DELLA 


21=FLAG FOR WRONG AHSWEF 
SS=ERROR MESSAGE HUMBER: 


S=CHECK IF GUESTION REQUIRES DISPLAYING AGRIH 


Pe=ERROR FLAG FOR KEYEORRT 


THFUT 


2P=FLAG IF ERROR MESSAGE WAS DISPLAYED 


Education ee 


it fun to 


aa REM D=TABLES NUMBER COUNTER: 
256 REN E=THELES FOSITION COWHTER 
Sua REM @=GUESTICGH HUMBER ; 
318 FEM T=PUPIL’S ANSWER To GUESTION 
328 FEM H=CURRECT ANSWER TO QUESTION 
Sch REM F#=STRING EQUIVALENT OF WW 
348 REM SSHIGHEST TABLES HUMBER TO BE TESTED OH 
338 REM VeFIRST HUMBER. GENERATED 
366 FEM 2=SECOHD NUMBER GENERATED 
3r@ REM Hi=WRONG ANSWER .COLINTER: 
330 FEM HE=CORRECT AMSHWER COUHTER 
230 REM 
40 REM ttt 6 40409 eo 0 eo oo SEEKER EERE EEE 
410 REM #44 Al WARITBLES USED IN SCREEH GRAFHICS SUBROUTINES #44 
420 REM ##4 51 THE SUBROUTIHES ARE FROM "PET GRAPHICS" 
43H REM $44 C1 BY HICK HAMPSHIRE 
440 REM ### D1 FUBLISHED Et COMPLUTHEITS 
456 REM #44 E1 : 
468 REM eterravente ry rarer year reer eT eee Te Tee ey Tyee Ter TT er Tree 


(continued on next page) 
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(continued from previous page) 
at the bottom of the screen, and the SP$ 
used to blank out the error message or 
prompt. It is then a simple matter to place 
the cursor at any position by 
PRINT ‘(home)’; LEFT $ (SD$, 10); LEFT $ 
(SR$, 20) 
which will place the cursor 10 lines down 
and 20 columns across. 

For simple single movement of the 


REM 
REN 


cursor, I still prefer this method, but in 
the listing of the multiplication program | 
have only used Nick Hampshire’s 
routines. The program starts at line 490 
with Poke 59468. 14 which changes the 
character set to lower case. The Gosub 
1970 at line 500 initialises the error mes- 
sages; I hold the error messages in the 
array EM$ (1) so they can be called up as 
required by printing EM$ (I). 


(continued from previous page) 


FOKES9468; 14: REM POKES9468,12 RETURNS UFFER CASE 


GOSUB1974 : GOTO76@ 


#48 SUBROUTINES 4 


H REM KEYBORRD INPUT 
OPEN. &: INPUT#1,.A3#:CLOSE1 
IFA3#="*" THENGOTO160a 

& RETURN 
REM 


REM CHECK IF KES'BOARD INPUT NUMERIC 


AS=VALCA3$) : [FA3=GTHENZ3=3 : AZ=96 : GOSUB6G 30 : 26=1 


RETURN 
REM 


REM DISPLAY ERROR MESSAGE FOR TINE A 


Al=23:B1=0: GOSUBI546 
AH PRINTEM$(23) 

T6=TI+A2 

IFTI<TETHENG7B 


- IF27=@THENA1=23:Bi=0:C1=39: Di=32:GOSUB1586 


RETURN 

REM, ‘ 

REM WAIT FOR KEY DEPRESSION 
GETA3$: IFA3#=""THEN718 
RETURN 

REM 

REM 

REM DISPLAY INSTRUCTIGN TEXT 
PRINT"2)" :Al=8:B1i=0:GOSUB1 54a 


PRINT"IHIS PROGRAM WILL TEST YOUR KNOWLEDGE " 


PRINT 


PRINT"OF MULTIPLICATION TABLES. ” 
PRINT 


Ce es THE HIGHEST NUMBER OF TABLES" 


FPRINT"Y'OU WISH TO BE JESTEI ON "; 


GOSUBS@ : GOSUB590: IFZ6=GANDAZ<1 1 THENS1a 


IF Z6=BTHENZ3=2 : A2=90 : GOSUB634 

Al=14:Bi=24'Ci=3: 11 
H 26-6: 60T08S6 

REM 

REM DISFLAY TABLES QUESTION 

YW=A3‘!FRINT "73" 

Ai=14: Bi=@: GOSUK1S40: PRINT" U 


PRINT 
@ PRINT" “LEASE ENTER 1 OR | 


=32:GOSUB1S8@:A1=14:B1=25:GOSUB1S4@ 


YOU WISH TO STUDY THE TABLES FIRST ” 
'; :GOSUB549 


IFASS=""" THENGOSUB I 224: Ai=23: E1=6:GOSUB1540: PRINTEN$ (6) : GOSUB71@ :GOTO2a0 
oC A2=98: GOSUBG3@ : A1=12:B1=21 :C1=3: D1=32 : GOSUB 1596: GOTO392a 
M 


REM LOGF TO GENERATE QUESTIONS 
Q=G+1 
VeINTCY#RNDC 1 +1) 
GLH 2=INT< LOeRND¢ 1419 
es 2 a 
IFZS=1THENGOSUB1436 : GOTO1@60 
GOSUBI41@ 
REM te 
6 REM INPUT ANSHER 
GOSUB54@: GOSUBS9a 
W IFZ6<>1 THEN 16a 


4 26=0; Al=12: B1=24:Ci=4: D1=32:GOSUB15S0:Al=12:B1=25:GOSUB154a:GOTO1A60 


T=A3 
IF T<>WTHENGOSUB1 420 : GOTO196@ 


Al=12: B1=28:GOSUBIS4G: PRINTCHRS¢ 186) 


A2=90 :27=1 :GOSUB66@ : Z7=6 
IFZ1=QTHENH2=He+1 
21=6 

REM 

& REM CLEAR WORKING AREA 


Z5=1'A1=8: Bi=24:Ci=2:D1=32:GOSUB158@ 


Al=12: B1=G:C1=39: Di=32 :GOSUEIS8a 
GoTO98e 
G REM 
REM GENERATE TABLES 
GOSUB1?5@ 


1] 

J=J+1: IF J=11THENI39@ 
G D=D+l 

AL=Ri+2 

E=6'Bi=1 

FORI=1TOIG 

E=E+1 
A Bi=Bi+3 

—GOSUBIS4e 


(continued on next page) 
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I have located the data statement at the 
end of the program as it is only read once. 
The Goto 760 skips past the Keyboard 
Input, Time Delay and Hold subroutines 
which are part of my standard repertoire 
and are stored at the start of the program. 
On the Gosub command, the Pet looks 
from the start of the program until it finds 
the required Gosub. 

I could also have placed the screen 
graphic routines at the start of the pro- 
gram after they were developed. Line 
770 clears the screen with Print “CLR” 
then sets the variable Al with 8 and B! 
with 0. 

The Gosub 1540 is the cursor-place 
routine which will place the cursor at line 
8 column 0 ready to print the instruction 
text, lines 780 to 840. The “;” at the end 
of line 840 is used to keep the cursor on 
the end of the printed text. If the “;” i 
omitted, the cursor will fall to the ‘ithe 
below. At line 850, Gosub 540 is used 
instead of. Input A3$; this subroutine 
treats the keyboard as an input device, 
the device number of the keyboard is 0. 
Therefore OPEN 1,0 
opens the keyboard for an input, after the 
input the keyboard is closed, with 

CLOSE 1,0. 

This routine prevents the program end- 
ing prematurely if Return is depressed 
without any data being entered. 


Input check 

Gosub 590 then checks that the input is 
numeric by assigning to A3 the Val of 
A3$. If A3 is 0 then A3$ is not numeric, 
therefore Z3 is set to 3, and A2 to 90. 
The Gosub 630 at line 600 displays error 
message 3 for time A2. On returning to 
line 600 Z6 the keyboard-input error flag 
is set to 1. Then on returning to line 910, 
if Z6 is 0 and A3 less than | 1, control is 
transferred to line 910, otherwise the 
input is blanked out by line 870 and 
control is transferred back to line 850 by 
the Goto at line 880 after cancelling the 
error flag Z6. Lines 900 to 960 follow the 
samé pattern of events for the option of 
studying the tables. 

Linés 980 to 1040 form the loop that 
generates the question. Line 990 indexes 
the question number counted Q. Lines 
1000 and 1010 generate the numbers to 
be multiplied together, and line 1020 sets 
W with the corréct answer. Line 1030 
checks whether the question is new or a 
reprint of a wrongly answered question. 
It enters the Display Question routine at 
1410 to display the title block by Gosub 
1750 and prints _. 

EMS (1) 

If you are finished enter “*" at the 
bottom of the screen. Alternatively it 
enters the routine at 1430 to display the 
question. 

Line 1070 is the answer input, with a 
check that it is numeric. If the input is not 
numeric, 1090 erases the input and 
returns the cursor to the correct position 
to wait for a numeric input, when Goto 
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1060 is executed. Line 1100 checks that 
the answer is correct; if so, line 1130 
“ticks” the answer. 

Line 1130 gives a time delay without 
printing an error message by sefting 
Z7 to |. Line 1140 indexes the 
correct-answer counter H2 if the wrong- 
answer flag Z! is not set. Line 1150 
clears the wrong-answer flag. 


Lines 1180 to 1200 clear the working | 


area ready to display the next question 
after Goto 980. I clear the working area 
by this method rather than by clearing the 
screen and re-displaying the title block as 
1 dislike the flashing effect this gives. 


Wrong-answer counter 


If the answer given to the question is 
wrong, line 1170 calls up the display 
tables routine with Gosub 1 480. Line 1490 
indexes the wrong-answer counter H1. It 
should be noted that no flag is used to 
check if this is the first attempt at the 
question: the total of correct and wrong 
answers is greater than the number of 
questions if more than one attempt has 
been made at any question. 

Gosub 1220 generates the tables. Line 
1240 initialises the variables. Lines 1250 
und 1380 are used in place of a For-Next 
loop — my Pet has a fault, and will not 
accept nested For-Next loops. Line 1260 
indexes the table-number counter D. 
Line 1270 sets the line number to start to 
print the line of tables. 

The loop 1290 to 1370 prints the line 
of tables on the screen by indexing E and 
increasing the column position B!. Line 


This program will test your know- 
ledge. 

Enter the highest number of tables. 
Do you wish to study the tables first? 
Please enter Y or N. 

Question number. 


John Craig Tables. 

RESULTS 

Correct Wrong 

Answered 

If you have finished, enter *. 

Type any Key when ready. Try again. 


Table 1 


1320 moves the cursor to the corréct 
screen position, line 1330 calculates the 
number to be printed and assigns it to F$. 
Line 1340 builds F$ up with leading 
blanks to a length of 3 digits. Line 1350 
checks whether F$ is the correct answer 
to the question and if it is, prints F$ in 
reverse video. Line !360 prints F$. When 
the table is printed the return is at line 
1390 to line 1490. The cursor is then 
placed at the bottom of the screen and 
prints the prompts EM$ (4) and EM$ (5) 
for time A2 set in line 1500. Line 1510 
displays the question again then returns 
to line 1110, then back to line 1060 fora 
second attempt. 

When a * is entered, the finish routine 
is called up, starting at line 1540. This 
routine prints the tables of results using 
the screen-graphic subroutines. Line 
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1810 prints the title block. Line 1820 
prints the block of *. Line 1830 prints 
“RESULTS”. Lines 1840 to 1870 print 
the headings, and line 1880 prints the 
underlining of the heading. 

Line 1890 checks that the last question 
has been answered. 

Lines 1910 to 1930 print the border. 

Line 1940 places the cursor at the 


This program was written in lower case 
as I wished to use the “tick” symbol, 
which is only available in the lower-case 
mode as CHR$(186). This does, unfortu- 
nately, create a problem when the pro- 
gram is listed in upper case, as graphic 
symbols are printed where capitals are 
used. If address 59468 is Poked with 14 
before the program is entered; the text to 
he entered is shown in table 1. 


bottom of the screen. 


feantinued from previous page) 


133@ 
1346 
1358 
1364 
1376 
1388 
1394 
1464 
1416 
1426 
1434 
144a 
1458 
1464 
147a 
1436 
1494 
15a 
1514 


oon a al *POKES7, Al: POKES, C1 : POKES. D1 :S1'S¢ 3851) : RETURN 
176@ REM 

1716 REM # GUTLINE BORDER # 

1720 REM AL=LINE E1=COLUMN C1=WIDTH GF BORDER I1=HEIGHT OF BORDER 


174@ REM 

1756 REM TITLE BLOCK 

1766 PRINT") “OHN -RAIG TABLES" 

177@ Al=1:B1=7:C1=25:D1=61 -GOSUBISS8a 

1786 RETURN 

1798 REM 

1866 REM peaNIeH ROUTINE 
C1=19:01=3:E1=42:GOSuBleZza 
GOSUBIS4@:FRINT" —~ @#-L Iie" 

Al=9:B1=6:GOSUB1IS4a 

1358 PRINT" @UESTICNS' 

1866 FRINT" —ORRECT ORONG" 

1878 PRINT" @NSWERED” 

1884 A1=12:B1=5:C1=26:D1=61 :GOSUBISSa 

1894 PRINT: IFZ1=1THENG=Q+1 

1364 FRINT" ";Q-15" "jH2i" "SHI 


3 Al=26: B1=4: GOSUE15S46 
195 END 
1366 REM 
1976 REM INITIALIASE DATA 
1386 DATA" F YOU ARE FINISHED ENTER # “ 
1996 DATA" PLEASE EHTER A NUMBER BETWEEN 1-10" 
2066 DATA" IUCK UP 'YOLI MUST ENTER A NUMBER". “TRY QUSETION "." AGAIN FLEASE” 
261G DATA"  #4# J4'PE AN'? KEY WHEN READY ###"." +48) FY AGAIN #6e" 
2026 FORI=1T07 : READEM$¢1> : NEXT 
2638 RETURN 
2646 REM 
2056 REM INPUT NAME 


& REM 
& PORES4, Al :FOKE8S, Bl: S7S¢31243> 


@ REM 
G REM AL=LINE B1=CGLUMN C1=WIDTH CIF BLOCK [=HEIGHT OF ELOCK 


& PRINT 


H GOSUB157@:GOSUB2054: GOTO? 74 


FS=STR#C DED 

IFLENCF#><3THEHFS=" "+F#:GOTO1346 
IFVALCF$>=HTHENIFY=DTHENC1=2: D1=1:FRINTFS: GOSUB167@:GUTG137a 
PRINTFE 

NESTI 

GOTO1256 

RETLIRN 

REM 

REM DISFLAY SUESTICH 

GOSUB1 756: A1=25:B1=0: GOSUB154a: FRINTEMS<1> 
AL=&:B1=16:GOSUBIS4@:FRINT"e@UESTICN NUMBER "5 & 

FRINT ‘PRINT : PRINT 
PRINT" 

RETURN 

REM 

REM DISPLAY TABLES IF ANSWER IS WRONG 

H1=H1+1 :GOSUE1226:A1=23:B1=5:GUSUEIS4& > PRINTENS¢4>; G5 EM#CS):21=1 
AZ=366: GOSUER66a 

GOSUBI41a 

RETURN 


Wg sees 0; 


REM # CURSOR PLACE # AJ=LINE B1=COLUNH 


REM # DRAW A HORIZONTAL BAR * A1=LINE B1=COLUMNN C1=LENGTH D1=CHARCTER 
FOKES6, Bt :FOKES7,Al : POKESS,C1 > FOKEGG. D1: SyS¢aaa29> 

RETURN 

REM 

REM # DISPLAY BLOCK OF CHARECTEF El # 

REM AL=LINE ELSCOLUMN C1=WIDTH GF BLOCK D1=HEIGHT OF BLOCK E1=CHARACTER 
POKESG6, B1 : FOKES7, Al: FOKE3&, C1: POKES9. D1 : POKEG,E1 :S'5¢30470> 

RETURN 


REM # [ISPLA'' BLOCK ‘IN REVERSE ‘IDE # 


POKES6. Bt :FOKE87,A1 : POKES&, C1 :-FOKES9, Til: S''S¢ 30038) : RETURN 


Al=S:B1=4:C1=11:D1=6:GOSUBI714 
S: Bl=15:C1=10: 011=8: GOSUB1714 
?B1=25:Ci=10: D1=8:GOSUBI710 


PRINT" 2" :A1=8: B1=@: GOSUB1S4a 

“PLEASE ENTER "'OUR MAME UNDER THE STARS" 

PRINT : 

PRINT" eH EE" 

Al=12:B1=5:GOSUB154a 

GOSUIBS40 : IFLENCA3#)>18THEN21 43 

IFLENCA3#)<18THENAST=AB$+" ": GOTOSIZ0 

Nes" "+635: GOTOZ156 

AZ=90:23=7 : GOSUB630: A1=12: Bi=4:C1=35 11=32:GOSUB1536:GOTOZ10a 

RETURN 
FRINT "Sl" 3N¢5 "TABLES" 9 


111 


Microware (London) Ltd.. 5 Western Court, Huntly Drive, LondonN3 INX Tel: 01-346 8452 


ai 

« . - = ———ae <> a . a ~ = 

i | » 3 £ | a eee NS 

ie ; | LE ID), 

\ ,\J( Vvsjanbna=™ ' 

antl : =; |. oes | ' a ee .* 

44 Z q 4 ) _ :) 4 te als 

, *.. - . ; / , _ ere ’ 

r i ™= 7 ] : 4 : . ' i Jo 4 = : ee 
~—— Ls == os — 


MEMOREX FLOPPY 
WHOLESALE PRICES DISKS 


FOR END USERS 
1” Single sided £1.59 


5i 4 Single density 


from 
£14.95 


DISK S| ee ee 


full range 


1” Double sided of 51” and 8” 
@ Double density £1 .99 models available 
" — Single sided 
8 Sirigle density £2.39 
” Double sided 
8 Double density £3.45 to ae a = dy 
Soft Sectored full'r e 
10 Sector avant an 
16 Sector 


MAIL ORDER 


In stock 


Dust Covers for Micro’s & 
Printers & VDUs from £6.95 


Floppy Saver Kits from £7.95 


Tel: 01-346-8452 


HAZELTINE Heooo 
VISUAL DISPLAY UNIT 

27 x 74 Display, 64 ASCII, RS232, 

full half duplex and full editing XY cursor 
addressing and batch mode, green 
phosphor CAT, detachable keyboard. 
SPECIAL QUANTITY DISCOUNT 
OFFER 


1-2 £299.00 5-9 £255.00 
34 £275.00 ‘10+ £250.00 


Also a few 
geese 
H1000 12x80 
display RS232, 
110/300 or 
300/1200 

baud £199.00 


AJ212 ACOUSTIC COUPLERS 


Special Purchase of Anderson-Jacobson 
Acoustic Couplers suitable for use with 
RS232 or 20mA devices, full or half 
duplex, at speeds up to 300 baud. 
Attractive woodencase...... £125.00 
VT50 AND VT52 DECSCOPE VOUS 
VT50 DECscope, 12x 8O upper case 
ASCIl, 9 switc cece baud rates 
75-9600 baud, 20mA or RS232 

WHE MCG Es eal oncncacaanacasase £250.00 
VT52 DECscope, 24 x 80 upper/lower 
case ASCII, 9 switch-selectable baud 
rates 75-9600 baud, 20mA or RS232 
basse cs Guhenc ee , .» REVTRINSeSENT ESET ae £525.00 


| 
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ee 


112 


AJSB32 DAISY WHEEL 
___ PRINTER / PLOTTER 
Scoop purchase of Anderson- 
Jacobson AJ832 Daisy Wheel 
Printers complete with full keyboard 
integral stand and RS23e interface 
Utilising the 
ae QUME ‘has ag" 
Printer. Mechanism |= 

1-4 £995.00 ¢ 

59 £850.00 
10+ £895.00 
BEC eq ors ae and 
LA180 MATRIX 
PRINTERS 
LAS6 30cps he Eee printer with 
integral stand, 132 column tractor- 
feed, upper/lower case ASCIl 
LA36 with 20mA...... . £450.00 
LA36 with RS232....... £495.00 
LA35 — Receive only version of 
LA36 — AMAZING VALUE: 
LAS5 with 2OmA........ £250.00 
LA35 with RS232....... £275.00 
LA180 high-speed output printer 
with 180 cps printing, 132 column 
tractor-feed, upper lower case 
ASCIl. Integral stand (NEW) 
LA180 printer standard parallel 
(Centronics type] interface 

Be Ae, SB ae ne £495.00 
LA180-ED with optional RS232 or 
20mA interface £670.00 


Electronic Brokers Ltd 


VDU& PRINTE 
16. PRINTER! DEC SALE 


, ==, =< Electronic Brokers Ltd.,61/65 Kings Cross Road, 
== London WCIX 9LN.Tel:01-278 3461, Telex 298694 


Indexing Systems from £1.50 


a selection from our 
h tock: 


| SPECIAL PURCHASE — 


' OPTIONS 
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PROCESSORS 
BOPBA 10! GekKW MOS(N 
PDP11/04 10%" Cos eine 


POP11/34A128KBMDS........ 
PDP11/34A256KB MDS...... EG, 250. 00 
POP11/35 32KWCore.... vs 2,350,00 
POP11/4096KW Core, KT11D .....£ 


POP1 1/44256KBMOS........ 
PDP11/44256KBTU58, Cab 
PDP11/4532KWCore, Cab . 
PDP11/45 96KW Core, Cab 
POP11/70512KBMOS. 


| FLOPPY DISK DRI 


| BRAND NEW SURPLUS 
AX11BD Dual Floppy & Ctl . 
RXV11BD Dual Aoppy & Ctl. 
AXE Dual Floppy & Ct! . 


.. £995.00 
. £995.00 
€995.00 


AR11 V6ChannelA/D «0... cece £750.00 
BA11FEExpander Box . £995.00 
BA1 1KF Expander Box........00..005. £1,395.00 
BA11MF Expander Box . £625.00 
DH11AD Multiplexor.....................£4,000.00 
DJ11AAMultiplexor . ..£1,250.00 
DL11 Serialinterface 0.0.0.0... £250.00 
DL11W Asynchronous Interface......... £395.00 
OR11W DMAlInterface ....................£625.00 
DZ AMARAGIGpEXGr .. ...eiceeerseeeeerese £1,395.00 
ZAM BMURIDIENON... cece ert acest £995.00 
KT110MemoryManagement...........€750.00 
M7258 Printerinterface .................£325.00 
M9312 Bootstrap Module.................£395.00 


Allitems reconditioned 
unless otherwise stated 
ADD 15% VAT TO ALL PRICES 
Carmage and Packing extra 
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MIDAS $100 


SYSTEMS 


MIDAS 1: From £835 
MIDAS 2: From £1,790 
MIDAS 3: From £2,450 


MIDAS 3HD: From £5,495 
ITHACA-DPS 1: From £1,494 


@ Our versatile Z80 Microcomputers are available as standard units or custom 
configured to your exact specification from a comprehensive range of stocked 


$100 boards. 


system at keen prices. 


PROCESSOR 
Z80 Starter Kit £251 
SBC 100 £215 
8085/88 CPU £190 
Z80A CPU 4MHz (4 Types) From £183 
8086 (tba) 


2716 EPROM (2 x 16K) £95 
2768/27 16/2732 Programmer From £143 


VIDEO BOARDS 


24 x 80 I/O Drive 
24 x 80 Memory Mapped 


DISK CONTROLLERS 


Single Density 5” or 8’ From £285 
Disc 1D/D DMA £282 
Double D/D + Serial 1/O £336 
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Static RAM 16-64K 24 Bit add. 
Dynamic RAM 64K 8/16 Bit 
Memory Manager 


From £175 
£683 
£60 


1/O BOARDS 


2s/2p or 4s/2p or 3p/1s etc” From £120 
A/D & D/A8 or 12 Bit From £220 
IEE 488 interface £360 


MISCELLANEOUS 


Real Time Clocks (2 Types) From £120 
Graphics 512 x 256 


Maths Board AMD 9511 £345 
Extender Boards/Logic Probe £45 
Mother Boards 8-20 Way From £32 


Disc storage capacity of the MIDAS 3 can be 2M Bytes, expandable to over 
80M Bytes with a Winchester Hard Disc Unit in our MIDAS 3HD range. 


MIDAS runs CP/M and MP/M. Other Software includes M-BASIC, C-BASIC, 
FORTRAN, COBOL, CIS-COBOL, PASCAL and Word Processing. 


A MIDAS 3D with 64K RAM and 2M Bytes storage on two 8” drives with two 
Serial I/O Ports and CP/M only £2985. 


Printers, VDUs and other peripherals stocked to give complete package 


We are the sole UK Distributor for Integrand 
Mainframes and Disc Enclosures, available 
in nine models including Desk Top and Rack 
Mounting, with or without provision for Disc 
Drives. All units totally enclosed, painted on 
all external surfaces and complete with 
power supply etc. 


SOFTWARE 


CP/M 1&2, MP/M, PL/1, C-BASIC 2, M- 
BASIC V5, XYBASIC, FORTRAN 80, COBOL 
80, CIS-COBOL, PRO-PASCAL, 

Forth, MAC, ZSID, Disassembler, Wordstar, 
Datastar, Magic Wand, Wordmaster, 
Supersoft etc etc. 


Prices exclusive of VAT. 


@ Circle No. 176 - 


113 


drives provide 100,000 characters each of data 
storage, or about 60 pages of typed, 
doublespaced text. 


Diskette storage. The floppy 
diskettes can be removed, 
providing infinite permanent Faia 
information storage. Two 

compartments provide storage for 
up to 25 diskettes. 


RS-232C Interface. Enables the 
OSBORNE 1 to connect with serial 
printers, or other devices using this 
popular industry-standard 
interface. 


IEEE 488 Interface. Connects the 
OSBORNE 1 to the standard 
instrumentation bus, for data 
communication with test instruments. 


Osborne 1. ms 

It doesn’t need a room of its own. 

Or even a desk of its own. 

With its optional battery pack, in fact, it doesn’t need mains 
electricity for up to two hours. 

I'S — as you can see — portable. 

Weighing under 24lb in its weatherproof case, it can be carried 
in one hand. Or in your car. Or tucked under an airline seat. 

But its performance is equal to, often better than, small 
business computers several times as big and twice as expensive. 

The Osborne 1 will achieve in seconds commercial, 
engineering or scientific calculations which, without a computer, 
would take days. 

And store a whole library of data for instant retrieval and use 
any time. 


For £1,250 the onl 


* excluding VAT. 


See the Osborne 1 at any of these authorised dealers: 


LONDON 
Adda Computers Ltd, Mercury House, Hangar Green Eating. 
London W5 3BA. Tel: (01) 997 6666 


Star Computer Group PLC, 64 Great Eastern Street, 
London EC2A 30R Tel: (01) 739 7633 

Thel Xerox|Store, 84 Piccadilly, London W1V SHE. 
Tel: (01) 629 0694 


77 High Holborn, London WC1V 6LS. Tel:(01) 242 9596 


Blsipe se eoropulele (sysiems) Aueatie aeuoce, 110 Moorgate, London EC2M 6SU. Tel: (01) 588 1531 


Theobald Street, Borhamwood, Herts WD6 4RT. 
Tel: (01) 207 3344 


Byteshop Computerland, 324 Euston Road, London NW1 
Tet: (01) 387 0505 


Digitus Limited, 10/14 Bedtord Street, Covent Garden, 
London WC2E SHE. Tel: (01) 379 6968 


BELFAST 
Belfast\ BT7 1JH. Tel: (0232) 48340 


BIRMINGHAM 

Microcomputers at Laskys, 19/21 Corporation Street, 
Birmingham B2 4LP. Tel: (021) 632 6303 

Byteshop Computertand, 94/96 Hurst Street, Birmingham 
BS5 47D. Tel: (021) 622 7149 


Equinox Computer Systems Ltd, Kleeman House, 
16 Anning Street, New Inn Yard, London EC2A 3HB. 
Tel: (01) 739 2387/729 4460 


Microcomputers at Laskys, 42 Tottenham Count Road. 


: 4 
London W1 SRD, Tel: (01) 636 0845 BRISTOL 


*Microcomputers at Laskys. 16/20 Penn Street, Bristol 
BS1 3AN. Tel: (0272) 20421 


Lion Microcomputers, Lion House, 227 Tottenham 
Court Road, London W1, Tel: (01) 637 8760 
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Dual floppy disk drives. Two 5,” floppy disk meee Sane 


Northern Ireland Business Systems Ltd, 7/9 Botanic Avenue, 


Connected 
to a printer, it will 

operate as a word 

processor and produce 

letters, documents, reports 

— anything you want word- 

(and figure-) perfect. 

And carry out financial planning, 
too, using an electronic spreadsheet, —_ 
providing fast, accurate cash flow forecasts 
and instant answers to those important ‘what if’ 
questions. 

You can see an Osborne 1 - and try it out - at any of the 
dealers listed below. 

And then happily walk away with it. 


y personal business con 


LIVERPOOL 
Microcomputers at Laskys, 14 Castle Street, Liverpool 
L2 OFA, Tel: (051) 227 2535 


CAMBRIDGE 

Cambndge Computer Store, 1 Emmanuel Street 

Cambridge CB1 INE. Tel: (0233) 65334/5 

CHESTER 

Microcomputers al Laskys, The Forum, Northgale Sireet, 
Chester CH1 2BZ. Tel: (0244) 317667 

DERBY 

Datron Micro Centre, Duckworth Square, Derby DE} 1JZ 
Tei: (0322) 380085 

EDINBURGH 

Microcomputers at Laskys, 4 St James Centre, Edinbyrgh 
EHi 3SR. Tel: (031) 556 2914 

GLASGOW 

Microcomputers at Laskys, 22/24 Wes! Nile Street. Glasgow 
G7 2PF. Tel; (041) 226 3349 

Byteshop Computertand, Magnet House, 61 Waterioo Street. 
Glasgow G2 7BP. Tel: (041) 221 7409 

GUILDFORD 

Systematic Business Compulers, Braboeul House, 

64 Portsmouth Road, Guildford, Surrey GU2 SDU 

Tel: (0483) 32666 


MANCHESTER 

Microcomputers a! Laskys, 12/t4 St Mary's Gate, 
Market Street, Manchester Mt 1PX. Tet: (061) 832 608; 
Byteshop Computertand, 11 Gateway House, 

Station Approach, Piccadilly, Manchester 1 

Tel: (061) 236 4737 

NEWCASTLE - 

Sage Systems. Hawick Crescent, Newcastle upon Tyne 
NEG 1AS. Tel: (0632) 761669 

NOTTINGHAM 

“Microcomputers al Laskys, 1/4 Smithy Row, NottIngha 
NG1 2DU. Tel: (0602) 415150 

Bytes hop Computerland, 92A Upper Parliament Street, 
Nottingham NG1 6LF. Tel: (0602) 40576 


PRESTON 
Microcomputers af Laskys, 1/4 Guildhall Arcade, Prestc 
PR1 HR. Tel: (0772) 59264 
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Internal electronics. 7280A™ CPU, 64K bytes RAM 
memory (60K available to the programmer, 4K used to run 
the screen.) System software is held in ROM in a separate 
address space. 


Screen. Clear, 5”, 24-row screen displays a 52-character 
window on a 128-character line with automatic horizontal 
scrolling. 


Monitor Interface. Connects the OSBORNE 1 to any 
monitor screen. 


Keyboard. A standard typewriter 
keyboard plus numeric, adding- 
machine keypad for fast entry, 
and cursor control keys for easy 
cursor movement. 


Case. The plastic case 
snaps together to forma 
weatherproof, 24- 

pound package that fits 
underneath the standard 


a airline seat. 


Standard software Optional extras 
Five outstanding software @ Modem cable for use with 
packages, with a retail value of acoustic couplers for 
over £800 are included: telephone transmission of 
@CP/M® Operating System data 
@WORDSTAR® with @ Battery pack 

MAIL MERGE® @ Double density disk drives 
@SUPERCALC™ @MBASIC® with. 200K bytes of storage 
@CBASIC® per drive 


Trademarks: SUPERCALC: Sorcim Corporation; Z80A: Zilog Corporation. 
Registered Trademarks: OSBORNE 1: Osborne Computer Corporation; CP/M Digital Research; WORDSTAR, 


e Circle No 177 MAILMERGE: MicroPro International; MBASIC: Microsoft; CBASIC: Compiler Systems, Inc. 

outer you can ta ke anywhere. 

SHEFFIELD 

Datron Micro Centre, 2 Abbeydale Road, Shefteid $7 1FO. ———— ———_—————— a 8 oa ee ee 

POR REDE ED For further information and full specification, return the coupon to The 

SLi 207 Ter oraz) 750971 Marketing Manager, Osborne Computer Corporation (UK) Ltd, 38 Tanners 

SLOUGH Drive, Blakelands North, Milton Keynes, Buckinghamshire MK14 5BW. 

The Xerox Slore, 3/4 William Street, Slough, Berkshire Telephone: 0908 615274. Telex 825220 


SL1 1XY. Tes: (0753) 76957 F 
| More information on Osborne 1, please. 


SOUTHAMPTON 

Xitan Systems Limited, 23 Cumberland Place, 

Southampton SO1 2BB. Tei: (0703) 38740 Name 
TORQUAY | 

Crystal Electronics, 40 Magdalene Raad, Torquay, Devon. Add ress 


Cc Tel 
| = = = COMPUTER CORPORATION (UK) LTD. 


* Opening shortly 
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THE 


CHALLENGE :— 


FIND A COMPUTER TO COMPARE 
WITHTHE 5jg/ne ... NEVER. 


.. Because the SIG/NET offers the price advantage of 
the low cost systems together with the flexibility and 
infinite expansion capabilities of the high cost systems. 

Or in other words a great deal more for a great 
deal less. 

For just £1,299.00 the standard SIG/NET offers the 
flexibility to choose the terminal best suited to your 
requirements, the printer to give the speed and quality you 
need and disk capacity from 400,000 to 40 Million 
characters. 


The standard SIG/NET 202S . Pare eel e2o0-00) 
5 Megabyte hard disk systery ............... £3,100.00 
NOMEGabYyIe AMUSE... . wa. says he suo cues 2 £6,000.00 
lOMMedaDyte IOMWSERRS ho. . 2. mt bE A ats 2 £9,500.00 


FOR FURTHER TECHNICAL DAIA AND THE NAME OF YOUR NEAREST DEALER 
SEND THE COUPON NOW! 


ee ee ee eee 
Catherine Street, Macclesfield, Cheshire, SK11 GOY. Tel: (0625)612759 


HH NAME 


SE _  —_—_—_—_——_ 


COMPANY ADDRESS = 


eee es oe on on ol 


Dealer enquiries invited for certain areas of the Midlands and North. 
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| COMPANY NAME . i 


ee 


— ae 


Shelton Suginet 202 | des. 


; 
=X" 


THERE’S JUST NONE TO COMPARE. 


@ Unbeatable value for money. 

@ Advanced and innovative BRITISH design. 
@ BRITISH BUILT. 

@ Unrivalled expansion. 

@ Faster than comparable systems. 

@ Full 64K of memory. 

®@ Sold only through approved dealers. 
@CP/Mcompatible. 


microcomputer systems 


Catherine Street, 
Macclesfield, 
Cheshire, 

SK11 6QY. 

Tel: (0625) 612759. 
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WHILE THE BASIC residing in the Pet 
ROM is adequate for most tasks, the 
programmer may wish to access 
machine-code routines either because 
Basic is too slow for a required task, or 
because a particular function is not 
implemented in Pet’s version of the lan- 
guage. 

An interpreter like Basic consists of 
machine-code subroutines to perform 
specific tasks. The required task is 
specified in the higher language, stored as 
a program, and then interpreted by scan- 
ning program lines. When a keyword is 
recognised, the appropriate, machine- 
code subroutines perform the desired 
function. 

The interpreter first finds the end of 
the line. It then starts to interpret the 
code to find tokens which the interpreter 
recognises. Default is the Let command. 

The Pet makes machine-code sub- 
routines available fram Basic by the use 
of the Sys(x) command where x is the 
decimal start address of the subroutine. 
Most of the resident machine-code sub- 
routines are of little use when called 
direct from Basic since routines usually 
assume certain values in the micropro- 
cessor registers. The most effective way 
to access them is from a machine-code 
program. 


Different entry points 

The examples in this article are specific 
to new-ROM Basic 2.0; Basic 4.0 users 
will probably find that the entry points to 
the machine-language subroutines are 
different. 

Old-ROM users have this problem 
and, in addition, the references to the 
Tim monitor are not applicable to them. 

Many readers uninterested in details of 
machine-language programming will 
have dabbled with the monitor, and may 
even have used some of the interesting 
short routines submitted by readers. 
Usually these instructions include the 
statement that ‘“‘the function is initiated 


Figure 1. Monitor Basic line. 


er 


LEFE 


H4o4 
B43 
A411 
H415 
B42 1 
H4o5 
B41 
Aso 
A441 
A445 
A454 
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Program) 


Machine-code 


subroutines 


on the Pet 


Judiciously-placed machine 
code can make a huge 
improvement to the speed at 
which a program runs. P H 
Richards reveals the secrets of 
the Pet’s interpreter and shows 
how it can be harnessed to 
powerful machine-code 
routines for use within your 
Basic programs. 


by Sys 826” or thereabouts. Most of 
these routines are designed to reside in 
that area of memory reserved for the 
second cassette buffer, which starts at 
memory location 826 decimal. This area 
is unaffected by Basic, unless you are 
using two cassette drives; it cannot be 
affected by the Basic editor and the New 
command leaves it untouched. 

Furthermore, if a momentary power 
failure occurs — like switching your Pet 
off then on — the chances are that any- 
thing in the buffer will survive provided 
that the interrupt is less than one second. 
There are, however, problems with this 
location. Some commercial add-ons use 
the area. Basic 4.0 uses it, and if you wish 
to use more than one routine the total 
length of the machine code may exceed 
the available space. 

If the second cassette buffer area is not 
available the machine code must be held 
in the main user area of memory. Protect- 
ing the machine-code program from the 


mk OR SP 
ar SU Pia 


45 


Basic interpreter is possible by writing 
the machine code to reside at the top of 
memory, and then fooling the Pet into 
thinking that the top of memory is Jower 
than it is. 

This is easy because Basic uses a two- 
byte pointer held in decimal addresses 52 
(low byte) and 53 (high byte) to 


| remember the top of memory. In a 32K 


Pet these pointers would contain zero and 
128 decimal respectively, indicating a 
memory total of 32,768. Addresses zero 
to 1024 are reserved for Basic so that 
user memory is 32,768—1,024=31,744. 

Poking these address pointers with 
lower values will protect an area of mem- 
ory. If you poke 52 with zero and 53 with 
80 then approximately 12K will be pro- 
tected. 

A number of commercial programs 
designed to run in conjunction with a 
user’s own Basic program are located to 
top of memory in this manner. I use this 
method when writing large blocks of 
machine code. The only problems occur 
when I lose, or have to rewrite, a favour- 
ite block because my latest add-on uses 
the space I need. 


Routine treatment 

What I needed was a way of treating 
short routines as part of a Basic program. 
The ideal would be to make the machine 
code part of the Basic program with line 
numbers so that. the Toolkit could be 


‘used when building up a program from 


subroutines for Renumber, Find and 
Delete. 

This can be done by using the Rem 
Basic statement to protect the machine 
code following from the interpreter. For 
each program line about 70 bytes of 
machine code can be incorporated. 

To follow the examples éxactly you 
should have the Pet reset either by 
switching it off then on, or by the com- 
mand Sys 64721. Now enter the line 
10 REMREM***2t#sst2eeeeeestesennnneens 
entering the-* symbol to the end of the 
Basic line. Also note that the second 
appearance of Rem is not a printing 
error. You should have managed to get 
71 * symbols in your line. 

Clear the screen and enter the monitor 
with Sys 64785 and request memory loca- 
tions 0401 to 0453. If everything is in 
order you should see the information as 
shown in figure 1. Exit the monitor by 
typing X then return. 

; (continued on page 119) 
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puter Hardware 
wera MICRO COMPUTER “JUST ARRIVED FROM JAPAN” EX VAT INC VAT 
Fuptsu Micro 8 Twin 6809! 64K computer "868.70 999.00 
Fuyptsu Dual 5” Disc Drive with Adaptor (656 Kb) 1216.52 1399.00 
Fujitsu Z-80 Alternative Processor Card 50.00 57.50 


APPLE ALTERNATIVE PROCESSOR CARDS 

Stellation The Mill ‘6809’ With Disk ASsembler 
Stellation The Mill 6809’ With Pascal Speed up kit 239.13 275.00 
Microsoft Z-80 Softcard, With CP/M and Basic 191.30 220.00 


SOUTH WEST TECHNICAL PRODUCTS CORP. - SS-50c MICRO-COMPUTERS 

SWTPC $/09-64K 64K Computer with 3 ports (2 MHz) 1448.70 1666.00 
SWTPC A 8K Computer with 1 port (1 MHz) 634.78 730.00 
SWTPC - 6809 Processor board (S-Bug, 1 MHz) 200.00 230.00 
SWTPC ~ Dual Serial Interface 110.00 126.50 
SWTPC Dual Parallel Interface 110.00 126.50 
SWTPC intellegent 9” Terminal 860.00 989.00 
SWTPC - Dual 8” DS/DD disk drive (2.5 Mb) 2347.83 2700.00 
SWTPC - Dual 5” DS/SD disk drive (740 Kb) 1216.52 1399.00 


‘77-68’ MICRO-C OMPUTER - SOLE UK DISTRIBUTOR FOR THIS 8” x 8” PCB 

KIT SYSTEM 

‘77-68' ‘6800’ CPU With 256 Bytes Ram & Parallel Port K 12.00 
77-68" MON1 Software Monitor & 2 Serial Ports h 12.00 
'77-68° MON2 Rom Monitor with Serial Port r 12.00 
‘77-68' ‘6809° CPU With 1K Ram, 2K Rom & 2 Ports R 12,00 
‘77-68 Cassette 300-2400 Baud Cassette Interface 6.00 
‘77-68° 4KRam 4K Static Ram Board E 12,00 
‘77-68 Dynaram 32K Dynamic Ram Board 

‘77-68 VDU 40 x 24 Memory mapped VDU Board 

‘77-68 PIO 2 Parallel I/O Ports & Timer 
‘77-68° ROMA 8 x 2708 or 2716 Rom Board (8K-16K) 
‘77-68' Prom Prog 2708 Eprom Programmer Board 
‘77-68" Disk CTRL Hard Sectored Disk Controller Board 

‘77-68° System manual-'6800' CPU, MON 1 & 4K Ram Board 
‘77-68 Design notes for other boards (each} 


239.13 275.00 


icro- puter Software 
‘6800' CASSETTE SYSTEMS SOFTWARE 

CST-012 Disassembler, with move function 
CST-014L Text Editor with source listing 
CST-015L Two Pass Assembler with source list 
CST-016L Text Processor with source listing 
CST-017L Program Relocator with source list 
CST-003 8K Basic Interpreter V2.3 


‘6809’ CASSETTE SYSTEMS SOFTWARE “DIRECT FROM THE STATES 
TSC ‘6809" Cassette Text Editor 
‘6809’ Cassette Macro Assembler 
‘6809' Cassette Basic 


FLEX9 OPERATING SYSTEM SOF TWARE, ON 5” OR8" DISKS — 
FOR MOST '6809' MACHINES 
TSC Flex Configurable -+ Editor & Assembier 

TS-003 Sort/Mefge Package 

TS-004 Debug Package 

TS-005 Disk Utilities 

TS-006 Text Processor 

TS-009 Editor & Macro Assembler 

TS-017 Disk & Memory Diagnostics 

TS-007 Basic 

TS-008 Extended Basic 

TS-016 XBasic Pre-Compiler 

TS-019 ‘Pascal 145. 22 
Washington R.M.S. Record Management System 145.22 
C.S.C. Tabula Rasa Spreadsheet Tabulation Program 120.00 

Stylograph Word-Processing System 173.04 
Books (Please add 1.50 p&p per order) 
Osbourne 4 & 8-Bit Microprocessor Handbook 13.60 13.60 
Osbourne 16-Bit Microprocessor Handbook 13.60 13.60 
Practical Micro-Computer Programming with the M6800 1675 16075 
‘6800' Assembly Language Programming 11.60 11.66 
Sceibi - 6800" Software Gourmet Guide and Cookbook 8.50 8.50 
‘6801, 68701 & 6803" Micro-Computer Programming & Interfacing 9.95 9.95 
6809" Assembly Language Programming 12.10 12.10 


The MC6809 Cookbook 5.60 5.60 § 


‘68000’ Microprocessor Handbook 5.90 5.90 


Blank Disks & Cassette: (Please add 1.50 p&pper order) 
Accutrack Disk x10 Sr SS/SD Soft Sectored 16.96 * 19.50 
Accutrack Disk x10 5” DS/DD Soft Sectored 2948 33.90 
Accutrack Disk x 10 8” SS/SD Soft or Hard (32) Sectored 17.83 20.50 
Accutrack Disk x10 8” DS/DD Soft or Hard (32) Sectored O2ait 37.00 
Cassettes C-12x10 6 minutes per side 4.34 4.99 


@ Come and try any of our systems or make use of our mail order service. 

@ All prices include carriage charges within mainland UK, except where stated. 
@ All prices are correct at time of going to press and subject to availability. 

@ Send for our latest price list and catalogue covering our vast range. 

@ Further information is available on ail the products listed, send for details. 

@ Store opening hours — 9.30 to 5.30 — Monday to Saturday — Access and Visa. 
@ Stirling Microsystems Limited — The ‘6809’ Hardware and Software Store. 


FREE 
MICRO COMPUTER SOFTWARE 


(with complete hardware system price) 


ACT SIRIUS | £2395 + var 


will be available shortly with both O.C.S.C. micropro and other 
software. 


ADLER 
ALPHATRONIC 


from 


£2495. var 


Lo fe (prices subject to change) 


Includes: Adler Alphatronic P2 Micro Computer, Daisy Wheel 
Printer, O.C.S.C. Financial Accounting/Book-keeping/Incom- 
plete Records, 0.C.$.C. Payroll System, General Data 
Management System, Word Processing System or Invoice 
and Sales Ledger System. 


NEC 
PC800: 


from 


£2318 + VAT 


(prices subject to change} 


Includes: 64K Business System, Twin Disk Drives, NEC Dot 
Matrix Printer, O.C.S.C. Financial Accounting/Book-keeping/ 
Incomplete Records, 0.C.S.C. Payroll System, Wordstar, 
Mailmerge & CPM System 


SUPERBRAIN 


£2550... 


(prices subject to change) 


Includes: 64K RAM/320 Disks, Epson MX 80 Printer, 
0.C.S.C. Financial Accounting/Book-keeping/Incomplete Re- 
cords 0.C.S.C. Payroll, Wordstar and Mailmerge. 


Other software and peripherals purchased of which prices can 
be adjusted in the above. 


We were established in 1969 as a consultancy and software 
house, our consultants are well qualified and members of 
several professional institutes. 

We undertake consultancy and contract work at a very 
reasonable fee and our systems can be tailored to meet your 
requirements at a nominal fee. 

Other micro manufacturers, distributors and dealer enquiries 
are welcomed. 

Also we are looking for distributors abroad and commission 
agents in the U.K. Please ring for details Watford 48580. 


OVERSEAS COMPUTER SYSTEMS CONSULTANTS 
182a QUEENS ROAD, WATFORD, ENGLAND 


CALLERS BY APPOINTMENT PLEASE 


241 Baker Street, London NW1 6XE. Telephone: 01-486 7671. 
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(continued from page 117) 

Location 0401, or 1025 decimal, is the 
start of the RAM for user programs. The 
first two hex numbers 51 and 04 are the 
low and high bytes of the address where 
Basic expects to find the next line for 
interpretation. The next two bytes 0A 
and 00 are the low and high bytes of the 
line number; 00A0 hex is 10 decimal: 

Next comes the byte 8F, or 143 deci- 
mal. As the Basic interpreter enters a 
program line from screen to memory it 
looks for instructions such as Rem or 
Read and if they are recognised they are 
converted into single-byte tokens with 
ASCII values of 128 — End —- or 
greater; 143 is the value of the token for 
Rem. Once the Basic interpreter has rec- 
ognised the Rem token, following charac- 
ters are stored exactly as received, which 
is why the following three bytes contain 
52, 45 and 4D respectively — the hex 

| representations of decimal 82, 69 and 77. 
They are the ASCII values of R, E and 
M.' The second Rem eritered has been 
treated as received and not tokenised. 
End of program 

The rest of the line to memory 044F 
consists of 2A which represents the * 
character. The three 00 bytes following 
signify the end of the program since the 
first two bytes signify that no further lines 
follow, and the thjrd that the current line 
is ended. 

Now re-enter the monitor and place 
the cursor over the first of the 2A bytes 
and alter it to 8F, which is the token for 
the Rem statement. Now exit the monito 
and List. The List command reverses the 
process of the line entry, with the excep: 
tion that the program assumes that if a 
byte has a token value then it is a token, 
and the appropriate command is printed. 
If you were to alter all of the 2A bytes to 
8F via the monitor then a List would 
produce a very long program line. 

Enter the monitor and change the sec- 
ond 8F back to a 2A and then exit the 
monitor and List. Now place the cursor 
over the line number 10 and edit to 99. 
Delete line 10 by typing 10 then pressing 
Return. Now enter and examine the line 
from’the monitor. Nothing has changed 
apart from the line number and the fact 
that you probably lost one of the * sym- 
bols during your line edit. 

It appears: possible to alter the line via 
the monitor to include a machine-code 
routine. If the line starts with a Rem 
statement then the line can be renum- 
bered, and can be stored on tape or disc 
like: any other line. 

However, an important snag in this 
apparently simple approach can be 
demonstrated by trying to make the Pet 
break to the Tim monitor. When the 
6502 processor meets a 00 byte instruc- 
tion it causes a software interrupt which 
on the Pet calls the monitor. 

Using the monitor alter the first of 2A 
bytes to 00. Then exit the monitor and 
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Figure 2. Screen-image reverse routine. 


type Sys 1033. You should have entered 
the monitor via a break signified by a B* 
at the start of the monitor listing. Now 
look. at the program by typing M 0401 
0530. The zero byte is now in the place of 
the first 2A. 

Exit the monitor and List the line: See 
that the listing does not include any of the 
* symbols. The Basic interpreter always 
sees a zero byte as meaning the end of a 


Figure 3. Code for reverse screen. 


Load Y reg with 1 

Load X reg with 1 

Load Accumulator from 
— $7FFF + X reg contents 
18 Clear Accumulator Carry Flag 
69 80 Add $80 to.accumulator 
9D FF 7F _ Store in $7FFF+ X'reg 
contents | 

Increment X register 
Compare X reg with $FF 
Branch if not zéro 
Increment X Register 
Clear Carry 

Load from $80FE + X 


AO 01 
A2 04 
BD FF 7F 


9D FE 80 
E8 

EO FF 
Do F2 

E8 

18 

BD FD 81 


Store in $80FE + X 


Load from $81FD + X 


Store in $81FD + X 


Load from $82FC + X 


STORE in $82FC + X 
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program line, hence it assumed that the 
zero byte meant the end of line 99. It 
then moved on trying to make sense of 
the rest. It failed because it tried to 
interpret the following symbols as being 
present in the. expected format. 

Now try to run the line. Remember 
that the Run command was followed by 
Ready, indicating that the Rem statement 
had been ignored. If you are -lucky, and 
have a 32K Pet, then the return message 
will be 

?SYNTAX ERROR IN 10794 
The Basic interpreter ignores the Rem 
statement but assumes that the single 
byte means the end of the line. The 
address of the next line given at the start 
of the line is not used in normal execu- 
tion. 


Major fault 


The Interpreter assumes that the next 
line starts immediately after the single 
zero byte. It ignores the next two bytes — 
2A,2A — and sees the followirig two 
bytes — 2A,2A — as the.current line 
number, in this case 2A2A hex or 10794 
decimal. The interpreter then parses 
along this line looking for an instruction 
until it gives up and exits via the syntax 
error message. Thus we cannot incorpo- 
rate a machine-code routine into a Basic 
line if it has a zero byte in the listing. 
Even with this major fault, however, you 
can write a number of useful routines. 

Figure 2 shows how a routine for 
reversing the screen image would appear 
in the Basic line. First clear Basic with Sys 
64721 and then enter the line 

0 REMREM 
followed by the rest-of the line in # 
symbols, to duplicate the example 
exactly. Start altering, via the monitor, to 
the codes shown in the listing. Note that 
the AA bytes following the three zero 
bytes are not part of the required routine. 

Once you have entered the code, exit 

(continued on next page) 
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(continued from previous page) 

the monitor and type Sys 1033 followed 
by Return. The screen should reverse to 
black on white. Type Sys 1033 again to 
recover the normal screen. When you are 
satisfied that the routine works then save 
the line to tape or disc. The logic of the 
routine is given in figure 3. 

The routine examines screen memory 
in four blocks; three of 255 bytes and one 
of 236 bytes. The routine could have 
been much shorter were it able to reside 
in a fixed location. Each location on the 
screen memory has 128 decimal added to 
its value and this provides the reversal. 
Indirect addressing of the screen is via the 
X register, which is incremented in the 
first block from 1 to 255 and thereafter 
from 0 to 255. 

This program demonstrates one way 
round the problem of not having a zero 
byte. If it is particularly desired to initial- 
ise a register with 0 then you could load 
the register with 1 and then use a decre- 
ment instruction. The call Sys 1033 was 
used to activate the machine-code sub- 
routine because it is known exactly where 
in memory the program was located. To 
be completely portable, however, the 
routine must be able to be at any point in 
memory. 

All of the routines so far have started 
with two typed Rems of which only the 
first was tokenis¢d. Thus each line starts 
with the decimal numbers 143, 82, 69, 
77. This pattern.can be used to identify 
the start of a machine-code routine. 
If Peek(x)=143, Peek(x+1)=82, 
Peek(x+2)=69 and Peek(x+3)=77 then 
Peek(x+4) is the start of the routine. A 
continued seargh would find any other 
routines hidden in this way. 

Figure 4 gives a Basic subroutine to 
locate up to N machine-code subroutines 
in this way and td put the start addresses 
into the array SY(N). If this subroutine is 
called at the start of a program, the 
subroutines can be called by Sys(SY(X)) 
where X is the number between 1 and N 
of the routine required. The subroutine 
must be entered with N set. The method 
of identification precludes the inclusion 
of such program lines as 

100 REMREMOVE THE... 
The method is easily modified to other 
identifying sequences. For instance you 
may wish to use Rem followed by a 
shifted graphic character. 
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Figure 4. Basic program to find machine code in RemRem lines. 


These routines may be renumbered by 
software such as Toolkit without any ill 
effects. If you have attempted a Basic List 
of the screen-reverse program you will be 
aware that the screen editor may not be 
used. If you have not yet listed them, do 
so now. 

The line 0 when listed occupies about 
five screen lines on a 40-column Pet. Any 
attempt to change the line number using 
the screen editor will truncate the 
routine. You can renumber a line via the 
Tim monitor to change bytes 3 and 4 of 
the line to the desired value. Assuming 
that the screen-reverse routine is still in 
memory, try the following: 

20 IF X=0 THEN X=1:GOTO 42 
30 IF X=1 THEN X=2:GOTO 42 
40 PRINT X 

Now enter the monitor and look at line 
0. The line number is given in the third 
and fourth bytes of the line which, at the 
moment, read 00 00. Change the first 
byte to read 2A then exit the monitor and 
List. Although the line number of the 
routine has been changed it is still in the 
same place in the listing. Running the 
program will give a value for X of 2 on 
the screen, proving that Basic accepts the 
new line number as valid. ; 
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Figure 5. Program to access routines from Basic interpreter. 
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works. The interpreter starts from the 
first location in Basic and looks for a line 
number match, without reference. to the 
present line number. If the interpreter 
meets a higher line number than that for | 


which it was searching then an 
unidentified-statement error is issued. 
Change the 42 in line 20 to 20, and the 
program will give an error. 

This only works if you enter the whole 
thing again. The modification to the line 
number must be the final edit, If you have 
not got a Toolkit or similar then you 
should reserve some line numbers exclu- 
sively for these machine-code routines. 

Short routines of this type give access 
to the wealth of machine-code routines 
forming the Basic interpreter. Figure 5 
shows how to access a number of these 
routines and it provides, on call, the 
current value of the variable I to the 
top-left corner of the screen. The routine 
calls subroutines in the Basic interpreter. 

First it calls CFC9 hex which locates a 
variable, then E2SD hex which positions 
the cursor for printing, before DAAE 
hex loads the current value of the vari- 
able into the floating-point accumulator 
and DCE3 hex prints it on the screen. 
The final call to E25D hex resets the 
cursor position. 1} 
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* om = OQneExpander Card 
for appic leads 
to anoither.... 


In fact it leads to many others! Joining the amazing success 
of our PAL Encoder Card, these four new expander cards 
all featuring the unique ‘Digitek Safety Tab’ are ready to 
plug straight into your Apple Computer. 


Pal Colour Encoder Card £105 This amazing card with it’s on-boar 
modulator, displays exceptional colour graphics to your TV. 


16k Rameard £91 insert the card straight into slot ©, and increase 
the memory capability of your Apple without having to remove 
any memory chips. 


280 Expansion Card £110 Installing the Z8O into your 
Apple gives you two systems in one, which enables you ife) 
run the popular C P/M operating system. 


RS232 High Speed Serial Interface £72 The RS232 
Interface Card incorporates 13 selectable Baud rates 
from 75 to 19,200. : 


Print-master Interface £79 The ultimate parallel 
interface for Apple to all popular dot matrix 
printers. 

The PRINT-MASTER accepts Apple 
protocols, 15+ software commands and 
has on-board graphics dump capability 
to all popular graphics printers. No 
need to load clumsy software 
routines - it's all at your fingertips 
on the PRINT-MASTER - choice of 
inverse printing, double size 
picture, 90° picture rotation, 
many word processor type 
text commands, pius 
many more. 


Apple 6 tne trademark 
of Apple Computers inc: 
Daygitek and Phntmaster 
cre ne hademarks of 

Dygitek (international) U 


Please send me lenclose my cheque fo[s____| 


Colour Encoder £105 payatle to Digitek International Ltd. 
Ramcard £91 Z80 SO Add 15% VAT to all prices quoted. 


RS232 £72 Printmaster £79 Post and packaging FREE. 
Further Information ‘Telephone orders 0403 66550 + 
Gam © 
Name My card. Z = aaa 
Address \ 2\ | 


Post Code Number is 


DOES YOUR APPLE 


What impressions do your customers get when 
they see their side of your Apple ? 

Make Sure you're smart and business-like with the 
Applefan! 

Designed to match your Apple, the Applefan tidies 
up the loose wiring, and makes the connection of 
peripherals easy. At the same time, a very efficient 
fan quietly keeps those extra circuits cool. 

The Applefan is simple to fit, with no soldering, 
drilling of special knowledge — yet forms a rigid 
part of the main case. Available nationwide from 
Data Efficiency dealers. 


Ring for details of your 
nearest stockist (0442) 40571/2 


by hiteck 


Ol 


Data Efficiency Ltd 
Data Efficiency Ltd Finway Road, Hemel Hempstead, Hertfordshire, HP27PS Tel:(0442) 40571/2 Telex: 825554 DATEFF G 
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Make the most of your 
Sinclair ZX Computer... 


Sinclair ZX 


software 
on cassette. 


3,22 


The unprecedented popularity of 
the ZX Series of Sinclair Personal 
Computers has generated a large 
volume of programs written by users. 

Sinclair has undertaken to 
publish the most elegant of these 
on pre-recorded cassettes. Each 
program is carefully vetted for 
interest and quality, and then 
grouped with other programs to 
form a single-subject cassette. 

Each cassette costs £3.95 
(including VAT and p&p) and comes 
complete with full instructions. 

Although primarily designed 
for the Sinclair ZX81, many of the 
cassettes are suitable for running 
on a Sinclair ZX80 — if fitted with a 
replacement 8K BASIC ROM. 

Some of the more elaborate 
programs can be mun only ona 
Sinclair ZX Personal Computer 
augmented by a 16K-byte add-on 
RAM pack. 

This RAM pack and the 
replacement ROM are described 
below. And the description of each 
cassette makes it clear what 
hardware is required. 


8K BASIC ROM 
The 8K BASIC ROM used in the 
ZX81 is available to ZX80 owners 
as a drop-in replacement chip. 
With the exception of animated 
graphics, all the advanced features 
of the ZX8] are now available ona 
ZX80-including the ability to run 
much of the Sinclair ZX Software. 
The ROM chip comes with a 
new keyboard template, which can 
be overlaid on the existing 
keyboard in minutes, and a new 
operating manual. 


16K-BYTE RAM pack 
The 16K-byte RAM pack provides 
16-times more memory in one 
complete module. Compatible with 
the ZX8] andthe ZX80, it can be used 
for program storage or asa database. 
The RAM pack simply plugs 
into the existing expansion port on 
the rear of a Sinclair ZX Personal 
Computer. 


per cassette. 


Cassette 1-Games 
For ZX81 (and ZX80 with 8K 
BASIC ROM) 

ORBIT - your space craft’s 
mission isto pickup avery valuable, 
cargo that’s in orbit around a star. 

SNIPER-you’re surrounded 
by 40 of the enemy. How quickly 
can you spot and shoot them when 
they appear? 

METEORS - your starship is 
cruising through space when you 
meet a meteor storm. How longcan 
you dodge the deadly danger? 

LIFE-J.H.Conway’s ‘Game of 
Life’ has achieved tremendous 
popularity in the computing world. 
Study the life, death and evolution 
patterns of cells. 

WOLFPACK - your naval 
destroyer is on a submarine hunt. 
The depth charges are armed, but 
must be fired with precision. 

GOLF -what’s your handicap? 
It’s a tricky course but you control 
the strength of your shots. 


Cassette 2-Junior 
Education: 7-11-year-olds 
For ZX81 with 16K RAM pack 

CRASH - simple addition-with 
the added attraction of a car crash 
if you get it wrong. 

MULTIPLY -long multi- 
plication with five levels of 
difficulty. If the answer's wrong - 
the solution is explained. 

TRAIN - multiplication tests 
againstthe computer. The winner's 
train reaches the station first. 

FRACTIONS - fractions 
explained at three levels of 
difficulty. A ten-question test 
completes the program. 

ADDSUB - addition and 
subtraction with three levels of 
difficulty. Again, wrong answers 
are followed by an explanation. 

DIVISION - with five levels of 
difficulty. Mistakes are explained 
graphically, and a running score is 
displayed. 

SPELLING -up to 500 words 
over five levels of difficulty. You 
canevenchange the words yourself. 


Cassette 3-Business and 
Household 
For ZX81 (and ZX80 with 8K 
BASIC ROM) with 16K RAM pack 
TELEPHONE - setup yourown 
computerised telephone directory 
and address book. Changes, 
additions and deletions of up to 
50 entries are easy. 
NOTE PAD -a powerful, easy- 
to-run system for storing and 


retrieving everyday information. 
Use it as a diary, a catalogue, a 
reminder system, ora directory. 
BANK ACCOUNT -a 
sophisticated financial recording 
system with comprehensive 
documentation. Use it at home to 
keep track of ‘where the money 
goes,’ and at work for expenses, 
departmental budgets, etc. 


Cassette 4-Games 
For ZX81 (and ZX80 with 8K 
BASIC ROM) and 16K RAM pack 

LUNAR LANDING - bring the 
lunar module down from orbit to a 
soft landing. You control attitude 
and orbital direction — but watch the 
fuel gauge! The screen displays your 
flight status—digitally and graphically. 

TWENTYONE ~a dice version 
of Blackjack. 

COMBAT - you're on a suicide 
space mission. You have only 12 
missiles but the aliens have 
unlimited strength. Can you take 
12 of them with you? 

SUBSTRIKE - on patrol, your 
frigate detects a pack of 10 enemy 
subs. Can you depth-charge them 
before they torpedo you? 

CODEBREAKER - the 
computer thinks of a 4-digit number 
which you have to guess in up to 10 
tries. The logical approach is best! 

MAYDAY -in answer toa distress 
call, you’ve narrowed down the 
search area to 343 cubic kilometers 
of deep space. Can you find the 
astronaut before his life-support 
system fails in 10 hours time? 


Cassette 5-Junior 
Education: 9-11-year-olds 
For ZX81 (and ZX80 with 8K 
BASIC ROM) 

MATHS - tests arithmetic with 
three levels of difficulty, and gives 
your score out of 10. 

BALANCE - tests understanding 
of levers/fulcrum theory with a 
series of graphic examples. 

VOLUMES -‘yes’ or ‘no’ 
answers from the computer toa 
series of cube volume calculations. 

AVERAGES - what’s the average 
height of your class? The average 
shoe size of your family? The average 
pocket money of your friends? The 
computer plots a bar chart, and 
distinguishes MEAN fromMEDIAN. 

BASES - convert from decimal 
(base 10) to other bases of your 
choice in the range 2 to 9. 

TEMP -Volumes, temperatures 
-and their combinations. 


How to order 

Simply use the order form below, 
and either enclose a cheque or give 
us the number of your Access, 
Barclaycard or Trustcard account. 
Please allow 28 days for delivery. 
14-day money-back option. 


Smcisire— 
ZX SOFTWARE 


Sinclair Research Ltd, 
6 Kings Parade, Cambridge, 
Cambs., CB2 1SN. Tel: 0276 66104. 


| To: Sinclair Research, FREEPOST , Camberley, Surrey, GU15 3BR. Please print 


| Please send me the items I have indicated below. 


——— 
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| | Qty | Code J Item Item price ie Total | | 
21 | Cassette 1|-Games £3.95 
| 7 22 i= Cassette 2-Junior Education £3.95 i | | 
| 23 Cassette 3 - Business and Household £3.95 g | 
| [ 24 Cassette 4-Games - £3.95 | 
| 25 | Cassette 5-Junior Education £3.95 | 
| 17 *8K BASIC ROM for ZX80 £19.95 
| | 18 | *16K RAM pack for 2X81 and ZX80 £49.95 | | 
l |__*Post nd packing (ifapplicable) |__£295\_} ‘| 
Total £ | 
| *Please add £2.95 to total order value only if ordering ROM and/or RAM. | 
IT enclose a cheque/PO to Sinclair Research Ltd for £ —— = 
| Please charge my Access*/Barclaycard/Trustcard no. | 
| eS te mf 2S be ila | 
“Please delete as applicable. 
| Name: Mr/Mrs/Miss | |e Fa Pf PTL fl] | 
| TNs ey a cm Ce P| |S PE Ps | | 
tS [|| | | ee OE OS! 
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ANNOUNCING 
THE NEW 


SORCERER 


1.2 Megabyte 


ONLY £2,680 
or £16 per week rental 


(exclusive of VAT) 


The VIDEO DISK UNIT 
can be linked with any 
printer and comes with 

a FULL YEAR’S 
guarantee from EMG 


Dealers invited 
Educational discounts 


For Wordprocessing 
and Accountancy 


DISTRIBUTED BY EMG AT EMG MICRO CENTRES 


The LONDON The SOUTH LONDON 
MICRO CENTRE MICRO CENTRE 
47 Lower Belgrave Street 30 Heathfield Road 
LONDON SW1 CROYDON 


Telephone: 01-730 8791 Telephone: 01-688 0088 
Contact us today for further information 


An EMG Company 
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Statistic: 


Finding the significance of the differing averages of two sets of data is a common 
problem. Malcolm Mountford demonstrates an improved randomisation test. 


THE EXCELLENT ACCOUNT of 
rationale of Fisher’s two-sample randomi- | Practical Computing, February 1981 is 


Correlation 


the | sation test given by Owen Bishop in 


REM FISHER’S TWO-SAMPLE RANDOMISATION TEST FOR IDENTICAL POPULATIONS. 
REM SENSITIVE TO UNEQUAL LOCATIONS. 
REM 
REM FROGRAM RETURNS FROBABILITY LEVELS FOR ONE-TAILED AND TWO~TAILEL TESTS. 
REM 
LIM X€20) r¥(20) Z( 40) 1 S629) yTE3) 2 PGB) 
PRINT TAR(18)%“RANDOMLSATION TEST" 
PRINT 
LET Ni=0 
LET N2=0 
REM INPUT VALUES,X(1) OF FIRST SAMPLE AND COMPUTE SIZE OF SAMPLE. 
REN 
PRINT "ENTER VALUES OF FIRST SAMPLE EACH FOLLOWED BY EOL“ 
PRINT "AFTER FINAL ITEM TYPE END" 
PRINT 
FOR I=1 TO 10009 STEF 1 
DISF “ENTER VALUE.IF NO MORE TYPE ENU*, 
INPUT X$ 
IF X$="END" THEN 230 
ASSIGN X$»X(I)#32 
LET Ni=Nitt 
NEXT I 
PRINT “VALUES OF FIRST SAMPLE’ 
PRINT ' 
FOR f=1 TO Ni STEP 1 
PRINT X(I) 


NEXT I 
REM INPUT VALUES?Y(I)»OF SECOND SAMPLE AND COMPUTE SIZE OF SAMPLE. 
REM 
PRINT "ENTER VALUES OF SECOND SAMPLE EACH FOLLOWED RY EOL" 
PRINT "AFTER FINAL ITEM TYPE END® 
FOR I=1 TO 10000 STEP 1 
LISP "ENTER VALUE.IF NO MORE TYPE END"» 
INPUT YS 
IF Y$="END* THEN 390 
ASSIGN Y$rY(1)332 
LET N2=N2+1 * 
NEXT I 
PRINT "VALUES OF SECOND SAMPLE! 
PRINT 
FOR I=1 TO N2 STEP 1 
PRINT Y(I) 
NEXT I 
PRINT 
REM CALCULATE ORSERVED DIFFERENCE BETWEEN MEQNS. 
LET S1=0 
LET S2=0 
FOR I=1 TO Ni STEF 1 
LET $1=S1+Xx(I) 
NEXT I 
FOR I=1 TO N2 STEF 1 
LET S®=S2+Y(1) 
NEXT I 
LET Q=1 
IF N2>N1 THEN 600 
LET R=N2 
LET M=N1 
LET Q=2 
GOTO 620 
LET R=N1 
LET M=N2 
LET Di=S1/N1-S2/N2 
LET D=ABS(D1)-1£-30 
REM THE TWO SAMPLES ARE MERGED. 
LET N=N14N2 
LET $3=(S14+S2)/M 
FOR I=1 TO N1 STEP 1 
LET Z2(1)=X(1D 
NEXT I 
FOR I=1 TO N2 STEP 1 
LET Z(N141)=YCI) 
NEXT I. 
REM GENERATION OF ALL PARTITIONS FY THE ALGORITHM PROVIDED 
REM BY JANE GENTLEMAM IN APPLIED STATISTICS 1975/F374, 
REM 
FOR I=1 TO 3 STEP 1 
LET T(1)=0 
LET F(I)=0 
NEXT I 
LET 11=1 
IF (R<1) OR (R>N) THEN 1310 
LET I1=0 
LET Ko=0 
LET M=N-R 
LET I=1 


(listing continued on next page) 
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marred by an erroneous procedure and 

an incorrect algorithm. The test is based 

on the following argument. 

Suppose that N individuals are drawn ran- 
domly from one population and M individuals 
are drawn randomly from a second popula- 
tion. 

Each individual is weighed. 

If the two populations are identical all partitions 
of the total of (N+M) individuals into two 
groups of N and M individuals are equally 
alike. 

Let X be the mean of the first sample and Y the 
mean of the second sample. 

For each of the (N+M)!/(N!M!) partitions there 
is a corresponding value of X—Y. 

The probability level of the observed difference 
between means is the proportion of possible 
values of X—-Y that are greater than or equal 
to the observed value of X—Y. 

Bishop argues that to calculate this pro- 
portion it is not necessary to consider all 
(N+M)!/(N!M!) partitions, and that it is 
sufficient to consider merely the inter- 
changes of values in the region of overlap 
of the two samples. To illustrate the point, 
the numerical example given by Bishop is 
repeated here. He considers the compari- 
son of two samples of weights: 

Sample A has weights 495, 490, 497, 493, 500; 
means = 495 

Sample B has weights 499, 500, 502, 496, 503: 
mean = 500. . 
The two samples are then separately 

sorted in ascending order and then 

arranged as shown in Table 1. 

Owen Bishop then argues that if we 
want to make the sample with the largest 
mean, sample B, even larger, it is a waste 
of time to consider swapping any member 
of B for the three smallest members of A, 
490, 493, 495. Similarly we would not 
consider swapping the two largest 
members of B, 502 and 503, for any in A. 
The only values which are concerned with 
the selection process are those of the 
overlap group. 

This argument is correct only if 
exchanges are made one at a time. 
However, let us consider what may hap- 
pen when exchanges are made two at a 
time. In particular consider swapping the 
two values 495 and 500 of sample A with 
the two values 496 and 499 of sample B. 
The resulting partition has the same mean 
difference, and should therefore be takén 
into account. 

Evidently it is incorrect merely to con- 
sider exchanges one at a time; it is also 
necessary to consider swapping members 
two at a time, three at a time andsoon. To 
follow the correct procedure it would be 
(continued on next page) 
Table 1. 

A. 490 493 

495 
B 496 499 
500 


497 500 


502 503 


smaller 


overlap larger 
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(continued from previous page) 
(listing continued from previous page) 


0860 LET J(1)=1 
0870 IF I=R THEN 920 

0880 LET Pi=I+t1 

0890 FOR L=P1 TO R STEF 1 

0900 LET J(L)=J(L—-1)41 

0710 NEXT L 

0920 LET KO=KO+1 

0930 LET S=0 

0940 FOR I=1 TO R STEP 1 

0950 LET L=J(T) 

0960 LET S=S+Z(L) 

0970 NEXT I 

0980 LET S=8*N/(R*M)-S3 

0990 REM NOTE THAT THE DIFFERENCE BETWEEN MEANS=S. 
1000 IF Q=1 er 1020 

1010 LET 8= 

1020 IF S< ae 1E-10 THEN 106 

1030 REM COMPUTE THE NUMBER. OF FARTITIONS IN THE ONE-TAILED 
1040 REM CRITICAL REGIONS. 

1050 LET T(1)=T(1)41 

1060 IF S>D1i+1€-10 THEN 1080 

1070 LET T(2)=T(2)41 

1080 LET S=ABS‘S) 

1090 IF S<D THEN 1110 

1100 LET T(3)=T(3)41 

1110 LET I=R 

1120 IF J¢(I)<M+I THEN 1160 

1130 LET I=I-1 

1140 IF I<=0 THEN 1180 

1150 GOTO 1120 

1160 LET JCT)=5¢1)41 

1170 GOTO 870 
1180 
1190 


necessary to sort paired values in ascend- 
ing order to establish the overlap for 
members exchanged two at a time, then to 
sort in ascending order values taken three 
uta time, and so on. This method leads to 
large demands on sorting procedures and 
iuso to large storage requirements. Thus if 
a sample has 15 members, storage capa- 
city of 15!(8!7!) = 6,435 values is 
required. The sorting procedure needed 
to cope with this number is correspond- 
ingly expensive. 

These problems of storage, sorting and 
indeed of programming are avoided by 
simply evaluating the values of the dif- 
ference between means X— Y for all poss- 
ible (N+M)!/(N!M!) partitions. It is then 
a straightforward procedure to evaluate 
the probability levels for one-tailed and 
two-tailed tests. 

In outline, the Randomisation program 
is as follows 
Lines 70-350. The data for the two samples is 

entered. 


AND TWO-TAILED 


FOR [=1 TO 3 STEP 1 
LET FCI)D=TCI)/KO 


Lines 370-540. The observed difference Is 1200 NEXT I : 

computed, 1210 REM PRINT-GUT OF PROBABILITY LEVELS OF ONE-TAILED ANI) TWO-TAILED TESTS. 
Lines‘550-620. The values of the two samples aaa eee 

are merged. 1240 PRINT "MEAN OF SECONI SAMPLE="*sS2/N2 


PRINT 
PRINT 
PRINT 
FRINT 
PRINT 
PRINT 
ENT 


1250 
1260 
1270 
1280 
1290 
1300 
1310 


Lines 670-1010. All partitions are generated by 
the algorithm provided by Jane Gentleman 
in Applied Statistics (1975), page 374. The 
values of X—Y for each partition calculated 
in lines 800-940. 

Lines 1020-1300. Printout of probability levels 
for one-tailed and for two-tailed tests. [J 


"PROBABILITY LEVEL FOR A TWO-TAILED TEST="sP43) 


"PROBABILITY LEVEL FOR ONE-TAILED TESTCIST>2ND)="s5PC( 1) 


"PROBABILITY LEVEL FOR A ONE-TAILED TEST(ZND>1ST)="5P C2) 


WHY YOU NEED LOCKSMITH. 


Youre invested some money and a lot of time in a software that is traceable back to the purchaser). 
commercial software program for your Apple. It works 

well, to the point that you are dependent on its day-to-day 
functioning. But the disks are od degeys So you are 
also dependent on the vendor's back-up (if furnished) , on 
his living up to vague promises of support, even on his 
ability to stay in business. 


[= includes nine other utilities, of which these 

.4 five are vital to the integrity of your system: 1. Media 
surface check — Never commit data to a flawed diskette 
again. 2. Disk-drive speed calibration — the most frequent 
cause of communication bugs between roe 3, Degauss 
and Erase — Make sure no stray data is left over. 4. 
Nibble-Editor — sophisticated read/write tool for pare 
blown disks. 5. Quickscan — Check for unreliable data, fin 
used and unused tracks. 


A for just £65.00 at your local dealer or direct. You 
don't just need Locksmith. You can’t afford to be without 


Ne computer user can live with that. So until the 
situation changes (and it will), you need Locksmith. 


ocksmith (new 4.0 version) will copy almost all 
“protected” diskettes for the Apple. It is the most reliable 
nibble-copy program you can buy. Locksmith is suitable 


only for backups, because the copies 
include all serial numbers, codes 
and protection features of the 
original (under the new copyright 
law, you'd have to be pretty 
foolish to try bootlegging 
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it. Acoess or Visa 
accepted. Add £1.50 
P&P. VAT 
excluded. 


VERGECOURT 
LTD 


17 NOBEL SQ.. BASILDON 
ESSEX SS13 1LP 
TEL: (0268) 728484 


Apple is a registered trademark of Apple Computer. Inc. 
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In these pages Brian Reffin Smith keeps you up to date with computer- 
based art and design and lays the foundations for graphics routines to 
use on your own micro. 


All-purpose graphics 


@ @ 
routines From vwino 
“ae 


SQUEEZING GINO into a micro is the artis- 
tic equivalent of putting all the Pen- 
tagon’s computers onto a single chip. The 
Computer-Aided Design Centre, CADC, 
at Cambridge, originally designed Gino 
for large mainframe computers and it has 
become the best-known general-purpose 
graphics package around. This library of 
Fortran subroutines has traditionally cost 
thousands of pounds to buy or even hirg 
because it can perform tasks ranging from 
information graphics to map making, and 
from equipment design to architecture. 


Machine-portable 

Now Research Machines has made all 
this available to micro users for a few 
hundred pounds. The general-purpose 
Gino-2D comes on a 5-25in. mini-floppy. 
It is also available on 8in. disc, as are 
Gino-zone for mapping, Gino-graph for 
information graphics, and even the mas- 
sive Gino-F which can perform two- and 
even three-dimensional routines. These 
all run under CP/M, and of course need 
Fortran, and a text-editor to write the 
programs. 

Gino is device-independent, and so will 
drive a Tektronix display, plotter or 
printer as well as the 256 colours of the 
Research Machines 380-Z’s high- 
resolution graphics. The CADC has 
routines to drive a huge range of 
peripheral equipment. The packages cost 
no more than many word-processing 
packages. 

The transition from Basic to Fortran is 
not hard, because the two languages are 
closely related. Details from Research 
Machines, Mili Street, Oxford OX2 
OBW. 


90800. 
69528. 
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When a student walks into the compu- 
ter studio raving about a dictionary you 
tend to think “‘What has alli this got to do 
with computer graphics”? 


Visual thesaurus 

The answer lies on every one of the 
820 pages of the Oxford-Duden Pictorial 
English Dictionary published by Oxford 
University Press in September 1981 for 
£7.50. The book, with over 28,000 illust- 
rations, is a kind of pictorial equivalent of 
Roget’s Thesaurus. 


NEWBOT 


JO} N & DRAW 


' 
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@GINO-F MARK 2.6 


Each page is reminiscent of a screen- 
full of information, with a picture in the 
upper half and a numbered key in the 
lower portion. Each image is a story or 
scenario, combining all the elements 
thought relevant to some topic — and 
topics range from information technology 
to reptiles, from printing processes to 
political meetings. You can look up 
almost anything in the huge index and 
find a picture of it, in context: e.g., gar- 
ters appear under “night club”, complete 
with strippers and tired businessmen. [J 


BBC sound 


THE BBC COMPUTER is far more powerful 
than expected. The designers have been 
so clever with the graphics and the Basic 
that they have probably also put a lot of 
thought into the operating system, sound, 
and so on. 

To give an indication of just how useful 
this machine can be for artists suffice it to 
say that the FX commands and the VDU 
drivers allow a user to roam around 
inside the system thus making the 
machine doubly powerful. The sound 
routines that are built into Basic give 
anyone who buys a BBC machine a free 
music synthesizer. The two relevant 
keywords are Sound and Envelope. 


Sound causes the internal loudspeaker to 
emit a tone whose frequency, volume and 
length can be specified. The machine can 
play up to four sounds simultaneously, 
using four channels, the first of which is a 
noise generator. The command looks like 
SOUND 1,—15,100,50 

where the 1 is the channel, and —15 the 
volume; 15 is the maximum value, which 
is always given a minus sign to distinguish 
it from more complex sounds. Parameter 
100 is the pitch and 50 the duration of the 
note in units of 0.05s. Each increase of 
the pitch by one gives a rise of one- 
quarter of a semitone. The duration and 

(continued on next page) 
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(continued from previous page) 
pitch can take any value zero to 255, with 
a duration of 255 playing for ever. 

The noise generator on channel 0 has 
the following properties — the number 
gives the pitch setting. 

0 high-frequency periodic noise 

1 medium-frequency periodic noise 

2 low-frequency periodic noise 

3 periodic noise whose frequency is 
determined by the pitch setting 

4 high-frequency white nolse (many fre- 
quencies at once) 

5 medium-frequency white noise 

6 low-frequency white noise 

7 noise whose frequency is continuously 

determined by the pitch of channel 1 
The first, channel, number can be a 
four-digit hexadecimal number, preceded 
by &, enabling notes to be synchronised, 
to wait for each other to die away, and so 


on. The second parameter, normally con- 
trolling volume, can instead be given a 
positive number of one to four, specifying 
an Envelope to be used for that sound. 
Envelope controls to a remarkable extent 
the sort of sound that is produced; it 
determines, for instance, whether a sound 
is piano-like — starting loud, then dying 
away — or more like a violin, or a 
motor-bike. 


In this example there are 14 paramet- 
ers to the Envelope command, which are 
then used by Sound at line 20: 

10 ENVELOPE 3, 25, 16, 12, 8, 1, 1, 1, 10, 

—10, 0, —10, 100, 50 
20 SOUND 1, 3, 100,100 
The first parameter, 3, gives the envelope 
number. The next, 25, gives the length of 
step in 100ths of a second, used by later 


BEGINNING GRAPHICS 


Eve r-increasing circles 


REM***SPIRALS FOR RESEARCH MACHINES 
3802 WITH HI-RES GRAPHICS 


CLFARLOO 


CALL" RESOLUTION" ,0,2:PUT12 


RANDOMIZE 


FORI=0T03:CALL" COLOUR", I, INT(255*RND(1)) :NEXTI 


I=0 

INPUT"CENTRE X,Y";1S,VS 
INPUT"RADII A,B";A,B 
INPUT"NUMBER OF SINES";N 


INPUT"CONE GENERATION Y/N)";ZCS:IF Z2CS="N" THEN 220 
INPUT" POINT OF CONE X,Y";PX,PY 
INPUT"LINE OR POINT EDGR (L/P)";Z2$:IF ZS="P"THENSW=99 


ANGLF=2*3.142/N 


C=COS (ANGLF-.04) :S=SIN(ANGLF ) 


XA=1:YA=1 
I=I+] 


COL=INT(I/N) +1: IFCOL=4THENI=1 


X=XA*C-YA*S 
Y=XNA*S+YA*C 
YING NON 


IFID1ITHENPS="LINE"ELSEPS=" PLOT" 


IPSW= 99THENPS=" PLOT” 
CALLPS , A*XA+HIS ,B* YA+VS , 3 
IF 2CS$="N"THEN350 


CALLPS , PX ,PY,COL:CALL" PLOT", A*XA+HS , B* YA+VS,16 


GOTO250 


ANALOGY 
BOx 


What would-the competition 
dictionary be like if it used 
sounds instead of pictures? 
Could it be simulated on a 
screen using a computer with 


built-in sounds such as the 
BBC, Atari or DAI? 
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GENTRE.-X, ¥? 160, 107 | 
‘RADII A,B? 287-28 

NUMBER OF SIDES? 5S 

CONE GENERATION Y/N)? Y 
POINT OF CONE X,Y? 160, 100 
LINE OR POINT EDGE (L/P)? L 
a 
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parameters. It is these that control the 
Envelope of pitch, the values 16, 12, 8, 1, 
1, 1, and that of amplitude or volume, the 
final six. The attack, sustain, decay and 
release of the ndéte are determined by 
these values. 

The pitch of the note can be changed in 
three sections, and for each of them the 
change in pitch for each step is given. In 
our example the three sections have pitch 
changes of 16, 12 and 8 units. All three 
sections have only one step. The final 
values should be played with to see what 
they do. They can take values as follows: 


The Sth can be —127 to 127 
10th —127 to 127 
11th —127 to 0 

the 12th -127 to 127 

the 13th 0 to 126 

the last one can be 0 to. 126. 

Good luck. | 


HERE JS AN EXTENSION to the Cones pro- 
gram for the 380-Z, that spirals over 
outwards. You can put the point of a cone 
inside its own rim, thus making a flower 
or spoked wheel. This program alters the 
angle to make 4 never-ending polygon. 


Competition 


WE WERE inundated with high- 
quality entries for the For-Next 
loop artwork competition. Half of 
them were for bizarre machines 
but John Hardman’s winning 
entry was a simple concise prog- 
ram for a 380-Z. If you want to 
win thig month’s prize, the 
Oxford-Duden Pictorial Diction- 
ary, try writing a program to draw 
a few simple objects on the 
screen. Refer to them ‘by a num- 
bered key, 1=Car, 2=Frog. Now 
scramble objects and descriptions 
so that the ‘“‘wrong” ones are 
matched — a Car may be labelled 
as a Frog, for example. The win- 
ning entry will not only be amus- 
ing but will shed .a new light on 
ordinary objects. Send your entry 
which cannot be returned, to Art, 
Practical Computing, Room 
L306, Quadrant House, The 
Quadrant, Sutton, Surrey, SM2_ 
SAS. H 
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Wow <5 


Cow YOU HAVE AN 
RY nov MICROCOMPUTER 
YOU'LL NEED 


Ons 


All you’ve ever wished for in an 
information management 
system. 


OMNIS sets new standards in database programs and levels of 
performance that you never believed were possible on a 
microcomputer. 


@ OMNIS is written in UCSD Pascal+, this 
means a better structured, faster running 
set of programs than could ever be possi- 
ble using Basic:-— We believe that UCSD 
Pascalt is the best microcomputer 
language available — OMNIS proves it — 


@ OMNIS is structured around powerful file 
handling modules. These modules give 
you the flexibility to store and retrieve 
your information in the way that you 
want. Full multi-key indexed access is 
available to all your database files, you say 
what you want — OMNIS does the rest. 


OMNIS has an application waiting for it in 
every business, school and laboratory and 
workshop. Wherever information needs to be 
stored and retrieved. OMNIS is available for 
both APPLE Il and APPLE ///. We can also sup- 
ply OMNIS for use on APPLE microcomputer 
networks (yes, with true multi-user record lock- 
ing). Trade enquiries welcome. 


@OMNIS provides you with a versatile 
report generating module that enables 
you to define your own reports, lists, mail- 
ing labels etc. 


@ OMNIS has unparalleled search facilities 
to allow you to be selective. Those hours 
of fruitless searching through rows of card 
indexes becomes a thing of the past. 


@ OMNIS lets you design your own screen 
layouts for data entry and inspection — 
you may have up to 10 screens per file. 


All registered users of OMNIS will be sent FREE 
BACKUP disc and you will be kept informed of 
all updates and upgrades. Free help will be 
given to all registered users via an OMNIS hot- 
line 


OMNIS — All you ever wanted 


APPLE II* version - £174.00 (incl VAT & pp) gg 
APPLE ///* version - £225.75 (incl VAT & pp) on we 


BLYTH COMPUTERS LIMITED 
Wenhaston, Halesworth, Suffolk 
IP19 9DH 


€ 050 270565 {4 


v=} “5B 24 hour phone service 


» Registered Trade Mark Ay 
@ 


*trademarks of APPLE Computer Inc 


+ trademark of the Regents of the 
University of Catrfornia, 
San Diego 
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Telesoftware™™ 


BBC: sky is the limit 


ANYONE who threw caution to the winds 
and, on inspecting the spec of the BBC 
Micro last year decided there and then to 
put in an order will now be indulging in 
some smug self-congratulation. A cun- 
ning entrepreneur who ordered up sev- 
eral will be even more pleased at the 
profits to be taken from immediate resale 
of this machine, which looked from the 
start to be exceptionally good value, 
despite the Ferranti ULA chip malfunc- 
tion. 

Acorn is said to have licked this prob- 
lem now; certainly at the launch party for 
the Micro and for the TV series, The 
Computer Programme, which accom- 
panies it, there was a good score of the 
machines being bashed by skilled and 
not-so-skilled operatives. Among them, 
tucked away in the corner, was one with a 
prototype videotex extension. It was a 
development job, to judge by the quan- 
tity of surrounding test gear, but it was, 
nevertheless, capturing data off-air from 
the BBC’s Ceefax teletext service, as was 
demonstrated when someone unconnec- 
ted with the computer’s launch un- 
plugged the aerial on the roof. 


Teletext bias 

The main thrust of the BBC Micro’s 
videotex development work is going into 
the teletext side — not surprisingly as the 
BBC is a broadcasting organisation. But 
the development team, headed by a 
ubiquitous figure who declines any 
further mention in these columns, is 
extending maximum co-operation to Brit- 
ish Telecom in attempting to maintain 
compatibility with its Prestel system. 

It is not an easy task: as a marketing 
exercise it might seem redundant, for 
Prestel has climbed now to only around 
15,000 registrations, while by the end of 
the year, it is confidently predicted, there 
will be more than 1,000,000 teletext sets 
in use in the U.K. 

But is all as it seems? The Govern- 
ment’s own document, Information 
Technology, devised by the Advisory 
Committee for Applied Research and 
Development, ACARD, alludes with 
some sympathy to the drudgery of draft- 
ing standards in electronic com- 
munications, and who would blame an 
engineer for assigning priority, when 
drafting standards, to his own area of 
interest? It is cheering, then, to find that 
Ceefax enhancements will make it appear 
to the user more like Prestel. 

Such a structure could be useful for 
data within a telesoftware program, or for 
documentation. Equally it would be suit- 
able for magazine-type editorial content 
where news in brief could be followed 
down the tree to its more detailed report. 
These hooks in the structure of teletext 


130 


Is Acorn bidding to 
become the IBM of 1984? 
Martin Hayman looks at 
the progress being made 
by BBC and Acorn 
engineers towards 
software-programmable 
‘‘data grabbers’’. 


were built in by the system’s technical 
designer, John Chambers. They are to 
exploit fully the increasing capacity of 
teletext, which now transmits on four 
blanking lines instead of two, and to 
make it, so far as possible, “‘futureproof”’. 

Chambers explains that teletext files 
are sent in block of 1K with a “cyclic 
redundancy check”’ signalled by a flag bit 
which, in his words, is to “check the page 
is OK without having to eyeball it to 
make sure it makes sense”. Teletext is 
prone to errors caused by atmospheric 
disturbance — low-flying aircraft, for 
example — so its need for error detection 
is no less than Prestel’s, as any viewer of 
standard “‘editorial’’ teletext will attest. 

Used as a medium for software trans- 
mission, teletext may offer some real 
advantages over Prestel though convert- 
ing broadcast, i.e., teletext-formatted 
program files into executable code within 
your own machine via the TV screen may 
involve some delicate hedging around 
Home Office rules on subliminal broad- 
casting. 

It is hard to know whether the same 
rules would apply to a ‘data grabber” 
between a TV aerial and a micro- 
computer.. Such a box, first mooted in 
these pages in July 1980 by Oracle’s John 
Hedger, would be dedicated to de- 
formatting and checking broadcast tele- 
software and would squirt the code 
straight into your machine. 


Why not radio? 

In March 1980 Hedger put the break- 
through price for such a device at £100, 
and Chambers now reckons that the BBC 
design could. be sold for £115. A Labgear 
adaptor, which admittedly has its own 
power supply and infra-red control, costs 
about £200. A further advantage of such 
a data grabber is that it would be able to 
address pages outside the range of the 
standard teletext decoder. So why not 
just use the radio? Indeed, as we reported 
in January 1982, this is perfectly possible 
and being done in Holland — and, so we 
hear, by the Open University here. 

In this context the BBC Micro’s system 
is little different from an adaptor, though 
its error detection is, according to Cham- 
bers, slightly different from his. However 


— and here we come to the nub of the 
argument — he refers to its operation as 
“software-programmable’’. On_ first 
investigation, it seemed that what was 
intended was a portable system: the 
teletext/Prestel receiving part of the 
machine could be programmed to under- 
stand any protocol sent to it. 

Emulators seem to be in vogue at the 
moment, as you will know from Commo- 
dore’s recent news that it is to market 
plug-in circuitry to make the Commodore 
64 behave as its rivals Apple, Tandy and 
IBM. ITT’s Business Systems’ “Informa- 
tion Transfer Technology” proposes to 
insert some local intelligence into a net- 
work to act as an interpreter in front of 
the terminal, and can appear as a tele- 
phone, teleprinter, VDU or what-have- 
you. 


Seeking portability 


The BBC Micro is different. The 
hitherto anonymous consultant to Acorn, 
Mel Pullen, is a proponent of machine- 
independent programs and argues that 
little has been done on this front since 
Alan Turing discussed it 20 years ago, 
and suggests that portable compilers such 
as Forth and Mint are the answer. His 
object appears to be to implement some 
such system on the BBC Micro, whereby 
the protocol in which a teletext/Prestel 
program is sent is indicated at the start of 
transmission: in plain terms, the rules 
precede the program. The machine first 
loads the rules, and then converts its front 
end to decode the program which follows 
according to the rules of that protocol. 

Chris Oswald, a resourceful under- 
graduate at Cambridge University, who 
seems to spend his holidays working for 
Logica and CET, has written a paper for 
Acorn in which he outlines in some depth 
the case for, and implementation of, “A 
Redefinable Telesoftware Format”. Such 
a format would, he claims 
@ reduce the arguments over the choice of a 

Standard to an agreement on the default 

format, 

@ encompass a wide range of fixed telesoft- 

ware formats, 

@ provide for future expansion. 

But other experts are not so sure. How do 
you instruct a receiving machine, i.e., a 
BBC Micro, with new rules for a format 
unless it already understands the 
machine-level language of the machine 
which is sending the formatted program 
file? Would the Acorn product be able to 
talk to a Research Machines 380-Z with- 
out the undesirable hardware fix? 

It seems rather like trying to teach a 
complex system of contract bidding to 
someone who doesn’t know how to play 
bridge. Or is this Acorn’s bid to become 
the IBM of 1984? oO 
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Osborne—the business computer THE ADDA-OSBORNE SUPER 


that’s a personal, portable DEAL INCLUDES: 12 months 
productivity package! You can parts and labour warranty - 
confidently tackle tougher jobs, Free delivery London and 


with avast increase in personal Home Counties -: Full set 
effectiveness wherever you are manuals -Comprehensive 
— plane, train, car, office or home. software including: Wordstar/ 


And at Adda you get advice and Mailmerge word processing 
service from ‘Supercalc financial 
professionals who For only package -CBasic - 

know what Sf eo Com Be MéEasic cP/M 
business users am fw & operating system - 
need. ¢ Oe @ PAU 10 diskettes. 


fora complete system excising VAT 
For further information or to place an order pooprione 01-997 6666 


Dot matrix and Daisy Wheel printers available from £399 excl. VAT. 


Adda Computers Ltd. 
Mercury House 
Hanger Green 

Ealing London W5 3BA 
Tel: 01-997 6666 


Only 20 minutes by car or tube from the West End. 
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_ Accounting 
Business Systems 


At last! A 16 bit micro computer to 
put the UR’s largest selling accounting 
business softwareon. 

TABS highly successful modular 
accounting business software is already 
running on the first new generation 
micro-ACT SIRIUSI. 

Together, TABS proven software 
and this 16 bit personal computer 
combine to give the end user a much 


Financial Flow in the TABS Accounting System 
Nominat Ledger 


Sales Ledger 
t 


110 
Purchase Ledger 


200 


1000 


Tral Batance 


Profit and Loss Budgetary Controi 


SIRIUS 


faster and more powerful system never 10.00a.m. to 5.00p.m., or visit our 
before available at the micro end of the resources centre in Andover. 


computer market. Why not send for our 32 page 

We think you’ll find it an booklet which outlines the capabilities 
unbeatable combination. of each module, our comprehensive 

If you’d like ademonstration in training facilities, video training tapes, 
London we'll be at the National installation and hot line support 


Microprocessor and ElectronicsCentre, _ services. 
within a few minutes walk from Tower 
Hill tube station, every Thursday 
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For more information about TABS accounting business software 
and hardware fill in and return this coupon to us. Please tick box(es) 


O Please send me your 32 page booklet 
0 Please send me more information about TABS Hardware 
O Please send me details about seminars and free demonstrations 
O Please send me the TABS User Manual 
| enclose £5 (postage and packing included) 


THE NATIONAL MICROPROCESSOR 
& ELECTRONICS CENTRE 
At the London World Trade Centre 


Name 
Address 


Ca 4 en 
TABS Ltd, Sopers House, Chantry Way, Andover, 
Hani P10 p = 4) 520 
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Survey 


The microcomputer market is so big, fast-moving and disorgan- 

| ised that information about it is hard to come by. We would like Oe tg 
to know more so that we can plan Practical Computing better. 

Industry and government need to know so that products and 

services can be provided to satisfy microcomputer users’ needs. 


We would be most grateful for your answers to the question- Surve 
naire below. Please send it to The Editor, Practical Computing, - 
Quadrant House, The Quadrant, Sutton, Surrey, SM2 5AS. As 
an inducement to our busy readers three cash prizes will be 
awarded — one of £50 and two of £25 — to the first three 


completely answered questionnaires drawn on May 17, 1982. 
Employees of IPC and their families are not eligible. 


Please place a tick in the boxes provided — you may need to tick more than one box in some 
questions — or write your answer in the space provided. 


0. Into which of these ranges does your age fall? 
under21C] 21to30L] 31to40L) 41 to 50 L] 51to60L]  overéo [1 


1. Do you read Practical Computing mainly because of your: Job O Formal study a 
Hobby/self-education [ ? 


2. If you read Practical Computing for your job or formal study please indicate 
ANUVOURIOD=titleYOCEMPALIOM, anc)... «1. <2. n RRR «RIN ec tteiee cee. conte «Fens aoe CI re Lm) 2 
b)nihe nature: of yourtorganisation'.. ... ..Ae eS aAt Renee. em. ale pe ee ad 
c) The number of people employed at your establishment: 
under 10] 10to24[] 25 to 99 a 100 to249 [J] 2500 1,000 [] __over 1,000 [-] 


3. Do you regularly use a microcomputer? Yes C No O 


4. If you answered yes to question 3, what type of machine is it? 
Pet] Apple) Tandy] cpm O Acorn L] —2X- 80/81 L] * gecsll 
Vic-20 lal Nascori O Other Bl if ‘ether’, Pease Speolly «lah Vl ie oem. . ee ar 


5. Do you regularly use any of these peripherals? 


Cassette L Printer a Discs 5.25in. el Discs 8in. = Hard discs B 
Plotter OO High-resolution graphics B. 


6. What is the approximate value of the system you use most? 
Under £100 = £100 to 299 C £300 to 699 O £700 to 999 O £1,000 to 1,499: 
£1,500 to 2,999 LC £3,000 to 5,999 al £6,000 to 9,999 El over £10,000 [J 


7. What regular use do you have for a micro? 
Accounting, pay, etc. i Stock, production control O Costing C 
Business/financial planning L Engineering calculation =! Science calculation LK 
Data collection Bl Self-education al Games Oo _ Other = 
If “other” please specify 


8. Do you regularly use software packageé(s) that you did not write? 
Word/text processor (J Database manager L Languages L Assembler OO 
Accounting, pay, etc. Ld Planning O Other L 


Hi Nether iplem@ee Sperlly 2.58... 05 4.. Maubkdake hood dee... L Enel. | Fee. e. d th (continued on next page) | 
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(continued from previous page) 
9. How much did you spend on software in the last 12 months? 
Under £100 [] £100 to 249 []  £250to 1,000 [] over £1,000 C 


10. Which of the following types of article are important to your interest in Practical Computing? 
News in brief = Hardware reviews B Software reviews a Applications [ 
Programming techniques [ Readers’ letters a Readers’ programs » Games = Education al 
Buyers’ Guide (Software) = Buyers’ Guide (Microcomputers) O Buyers’ Guide (Peripherals) C 


11. How do you normally get your copy of Practical Computing? 
Own subscription el Company subscription = Computer club a School friend 4 
Buy at W H Smith or Menzies C Buy at another newsagent [ Buy at computer shop 


83 


12. What publications do you read regularly for information on computers and related subjects? 
Practical Computing LA Your Computer LI Personal Computer World a Computing Today 
Microcomputer Printout |] _ Computer and Video Games = Electronics and Computing i Windfall 
Educational Computing |] _ interface O CBM User |] Kilobaud i! '80 Microcomputing 
Wireless World [ea Electronics Today International a Electronics and -Music Maker 
Byte CI Elektor a Computer Weekly CT Computing CI Computer Talk ee Datalink 
Informatics [] _ Computerworld UK [] Micro Forecast [-] Office Systems a Microdecision 


108 


Which Computer? [ Computer Management CL Data Processing = Systems International 


New Scientist | Omni CI Science Digest L] Scientific American C] Technology Week 


W17 


aes eke 


i=) 


aL] 


1 


— 
= 
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13. Do you intend to buy a micro in the next six months? 


Yes C No LJ 


121 


If so, what will it be? 
Pet[] Apple |, Tandy] crpmtj acom[ | 2X-80/81 L,COBse FF) 
Vic-20 a Nascom a A 16-bit micro Any other, please specify ..............00.cceueees i 
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15. Do you intend to buy peripherals in the next six months? 


Yes ‘a No LW 
If so, will they be? 
Cassette [_] Printer Discs 5.25in. Discs 8in. Hard discs [_] Plotter [_] 
134 135 136 137- 138 139 


High-resolution graphics C] 


140 


16. What daily newspapers do you read regularly? 
The Times = Daily Telegraph CI Guardian a Daily Express i Daily Mail LI 
Daily Mirror L] Sun |_| Other {_} 
146 147 148 
[ipM Othe tae ESENGHECHY TE Sie. © ee cit ca oc ce cde occ: oN PROSE Od ed Ee EI g Smee aves you ee a = 
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=5|SBORNE11 


The portable business computer 
with a difference 


+ VAT 


INCLUDES SOFTWARE VALUE £800 + 


Osborne 1 —The personal business computer 
for small businesses and busy executives on 
the move. 


@ Compact and mobile — The Osborne 1 simply 
packs into its own carrying case. Take it 
wherever your work takes you. 


@ Comes complete — Z80A 64K computer, dual 
J00KB disc drives, typewriter keyboard with 
numeric keypad and 5” screen. 


BB Capabilities include word processing, data 
processing and financial planning. 


B CPM operating system allows user choice 
from a wide range of existing written programs. 


@ Connects to a variety of printers. 


Included in the amazing price of just £1250 is over 
£800 worth of FREE software:— 


WORDSTAR for word processing. 
MAILMERGE for name/address database. 
SUPERCALLC for financial planning. 
MBASIC & CBASIC for programming. 


REGISTERED TRADEMARKS: 

CP/M: Digital Research 

WOADSTAR, MAILMERGE: MicroPro international 
MBASIC: Microsoft 

CBASIC: Compiler Systems, Inc. 


All prices 
exclusive 
of VAT and 
Carriage 
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EPISODE 


The NEW compact 1.5MB 
Standalone Computer 


EPISODE — Ahigh performance standalone 
computer at a down to earth price. Capable 
of sharing data bases. 


@ FLEXIBLE — COMPACT — ADAPTABLE. The 
Episode allows user choice of VDU's and 
printers, takes up the desk space of a legal 
document and under its CP/M operating system 
ensures availability of technical and business 
software for both technical and non-technical 
user. 


B Word processing/ mailing Mf Financial planning 
@ Integrated accounts @ Stock control 
@ Payroll & Information management 


@ Awide range of languages and utilities is 
available under CP/M to the technical user. 
BASIC, FORTRAN, COBOL, PASCAL etc. 


@ Can be used with existing mainframe terminals. 


Standard features 


Z80A Processor, 64K RAM, Diagnostic PROM, Dual 
5" double sided double tracked drives (1.5 MB total), 
Dual RS232c ports, Centronics parallel port, battery 
calendar clock. 


REGISTERED All prices 

TRADEMARKS: exclusive 

CPIM — Digital of VAT and 
Research carriage 


@Circle No. 190 
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Open 
File 


This regular section of 
Practical Computing 
appears in the magazine 
each month, incorporating 
Tandy Forum, Apple Pie, 
ZX-80/81 Line-up and the 
other software interchange 
pages. 

Open File is the part of 
the magazine written by 
you, the readers. All aspects 
of microcomputing are 
covered, from games to 
Serious business and 
technical software, and we 
welcome contributions on 
CP/M, BBC Basic, 
Microsoft Basic, Apple 
Pascal and so on, as well as 
the established categories. 

Each month the best 
contribution will be 
awarded £20; others 
receive £6. Send 
contributions to: Open 
File, Practical Computing, 
Quadrant House, The 
Quadrant, Sutton, Surrey 
SM2 SAS. 


6502 
SPECIAL 


—— 


Real-time clock 

MANY MICROPROCESSOR applications, 
such as data collection, security systems 
and some business uses, call for programs 
to know the time of day, notes Peter 
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Open file: 6500=== 


6502 Special: Aton real-time clock; Dual monitor chips for 
Superboard; UK 101 scroll stopper 
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Pet Corner: Petvoice; Screen-print routine; Calculating the stress 


in a beam; Machine-code sort 


140 


ZX-80/81 Line-up: Renumber; Zombies in 2K; 1K dexterity 
game; Not-equal operator; Logic game; Programming 
tips, Comment messages on screen; Garrulous Godfrey; Fuel 


economy 


145 


Tandy Forum: Astrological star signs; Life and Breakout 


games; Fireworks one-liner 
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Z-80 Zodiac: Nascom hard-copy graphics with IOSL board 152 


Dise Dialogue: Amendments to Qera routines; File-size 


counter 


155 


Apple Pié: Musical moments; Letter Shuffle game; Screen dump; 


Print formatting for accounts 


Guidelines for contributors 

Programs should be accompanied by - 
documentation which explains to other 
readers what your program does and, if 
possible, how it does it. It helps if 
documentation is typed or printed with 
double-line spacing — cramped or 
handwritten material is liable to delay and 
error. 

Program Jistings should, if at all possible, be 
printed out. Use a new ribbon in your 


Keogh of Luton, Bedfordshire. The real- 
time clocks required for this purpose are 
usually expensive electronic accessories 
requiring an additional circuit board. For 
the Acorn Atom, however, it is possible 
to set up a real-time clock using one of the 
timers on the 6522 VIA chip. Since this 
chip is needed to operate the printer 
interface, the real-time clock facility is 
usually available. 

The VIA is set to interrupt the 6502 
CPU at regular intervals. Note that link 2 
on the Atom circuit board must be con- 
nected to enable this modification. At 
each interrupt, a register is incremented 
and any carry-over goes into the adjacent 
series of registets. Examination of these 
Tegisters gives an indication of lapsed 
time. 

A problem arises because the registers 
must be examined one at a time. A signifi- 
cant error may be introduced if carry- 
over occurs at the wrong moment, though 


printer, please, so that we can print directly 
from a photograph of the listing and avoid 
typesetting errors. If all youcan provideisa 
typed or- handwritten listing, please make it 
clear and unambiguous; graphics 
characters, in particular, should be 
explained. 


We can accept material for the Pet, Vic and 
Sharp MZ-80K on cassette, and material 
for the larger machines can be sent on 
1BM-format 8in. floppy discs. 


the clock will continue to run. To enable 
the registers to be interrogated reliably, 
the interrupt service routine itself must 
recognise when a time request exists and 
copy the registers to a second set which 
remains unaltered until the next time 
request. The program shows the different 
processes involved and how they inter- 
connect. 

The least-significant register, 84H, is 
incremented by eight, 32 times per 
second by the assembler-interrupt service 
routine. Carry-over is held in registers 
83H to 80H which show integer seconds. 
The interrupt rdte is controlled by the 
VIA timer one-count cycle, which here is 
set to 31,250 clock pulses. The subtract- 
ion of two in the program is to allow for 
the period between the end of one count 
cycle and the start of the next. 

The interrupt rate will be precise if the 
Atom circuit-board crystal is running at 

(continued on page 139) 


PRACTICAL COMPUTING May 7982 


DYNABYTE 5000. 


THE SYSTEM THAT 
‘GROWS WITH YOU 


The Dynabyte 5000 from Metrotech is one of the most flexible and comprehensive 
Micro’s available. It’s smoothly upgradeable from a basic system with 

630 thousand bytes storage to a powerful multi-processing, multi-user network 
with 99 million bytes. 


7 


7... 
- 
: The Dynabyte’s Level 4 operating system, a 
superset of MP/M, enables you to attach up to 
eight terminals to your system. It can run several 
jobs from one terminal simultaneously (up to 
eight at one time). You'can connect up to 16 
printers, share the processor, share the printers, 
add one terminal, one printer, or a block of 
memory. 


at 


A full range of Software is available including 
word processing, communications, database, 
integrated business systems, all standard 
languages and viewdata. 


DUNABYTE 
5000 


The Dynabyte system is distributed in the UK solely 
by Metrotech, Waterloo Road, Uxbridge, Middlesex 
UB8 2YW. Tel: 0895-58111 Ext. 265, 287, 247 & 269. 

Metrotech is a member of the Grand Metropolitan Group. 


dAdAddAd4 


TERMINALS PRINTERS 


11101111 CARTRIDGE TAPE 


MATRIX, LINE OR LETTER QUALITY 
6MB 
10MB 
16MB 
ee in. WINCHESTER 
FIXED DISK 
DYNABYTE 


VERRY — [ON-LINE STORAGE] 
=a as 5000 ~— a4 11MB 
UP TO. 400K MEMORY 23MB 


45MB 


8 in. WINCHESTER 
FIXED Disk 


2M8 .2M 
COMMUNICATIONS CP/M MP/M CP/NET —| aM 


OPERATING SYSTEMS 51/4In, DISKETTE 8 in. DISKETTE 


All Dynabyte 5000 models include standard features of 
an S-100 bus architecture, 64K of RAM, a 4 MHz Z80A, 
one.parallel and two serial ports. All systems run on 
CP/M, MP/M and CP/NET. 
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0 to 


In one second 


THE RICOH 1600S °° "= = 


if it's high performance you're 
looking for, the Ricoh 1600S is for you, 
offering an amazing 60 characters In 
fust I second. An updated version of 
the tried-and-tested 1600, the new S 
model has been re-designed and fitted 
with all sorts of extras. Yet one thing 
hasn't changed — the price, making 
the 1600S cheaper than any equivalent 
model on the market. This superb 
performer Incorporates the Z80 micro- 
processor, auto bidirectional printing 
and look-ahead logic, increasing speed 
and efficlency. Other capabilities 
include proportional spacing, graph 
plotting and word processing enhance- 
ments. The printer Includes a standard 
centronics Interface, and RS232 and 
IEEE options are avaliable. 

The Ricoh 1600S is available only 
from Micropute and their authorised 
dealers, all backed up with a nation- 
wide service network. if you're 
interested in the 1600S either as a 
customer or as a dealer, send the. 
coupon now. 


“Picture shows 1600s fitted with tractor feed option” 


Please send me details on the Ricoh 16008 


‘Nome 
sPosition 
[Company 
Address 


Tel. No 


RICOH 1600S THE PERFORMANCE HAS 
RISEN — THE PRICE HASN'T 
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RICOH 
630 SPRINT 5 WRITER RP.1600 
(10 DATA) 
PRINT SPEED 
(CPS) 40 45/55 55 60 
PRINT ELEMENT DAISY- DAISY- THIMBLE DOUBLE 
WHEEL WHEEL DAISY- 
WHEEL 
AUTO 
BIDIRECTIONAL Yes No No No 
AUTO LOGIC 7 7 
SEEKING Yes No Yes No 
PROPORTIONAL ion 
PRINT 
CAPABILITY Yes Yes Yes No 
EXTENDED 
CHARACTER SET No No Yes Yes 
LETTER QUALITY 
PRINT Yes Yes Yes Yes 
CUSTOM INTER- ; 
FACE OPTION No No No No 
PRICE £1675 £1950 £1950 £1450 1450 


The obove information was gathered from distributors and 
abstracted fram their current literature. Prices shown are those 
advertised at the present time. 


@ Circle No. 192 
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(continued from page 136) 

exactly 1MHz — but some adjustment of 
the count size will normally be needed. In 
this program, a consistent accuracy of 


, better than about one second per day can 


be achieved. 

The subroutine at line 610 onwards is 
used to extract the time irfto the VV array, 
signalling a request for time by setting 
register 89H to one. It is reset by the 
interrupt service routine. 

Use of the VIA timer keeps the time- 
keeping function quite independent of 
any program operations, unliké the use of 
Wait, and it can be adjusted to a wide 
range of time intervals very easily. 
Among some minor snags, the clock will 
be stopped by Break, since the interrupt- 
request disable flag in the CPU status 
register is reset. Tones are modified by 
the clock and acquire a distinct warble. 
Surprisingly, tape transfers seem unaf- 
fected and it is possible, having set up the 
clock, to read in a further program from a 
cassette. Printer functions are unaffected 
too, and the CPU is slowed by a negligible 
0.3 per cent. Note that the interrupt serv- 
ice routine has been optimised for speed. 


Monitor select 


’ NO DOUBT other readers who have pur- 


chased new monitor chips for the Super- 
board find that some programs need to be 
rewritten because the new chip utilises 
previously unused page-two space, writes 
M J Bedford of Bradford, West York- 
shire. One way to overcome this problem, 
which is particularly relevant to some 
machine-code games is to fit both ROMs. 
The different chip-select polarity 
requirements of the old ROM and the 
new EPROM, a. 2716, make it possible to 
use a simple DPDT for enabling either 
monitor. The old monitor chip requires 
the chip-select line to go high, whereas 
the replacement EPROM monitor 
requires the chip-select line to go low. 
The new monitor chip should be soldered 


Scroll stopper. 


REM 
REM 
REM 
FEM 
REM 
REM 
REM 
REM 
REM 
REM 


DECEMBER 1951 


a ON ee 
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line 


REM 
REM 


Toa 
To disable PORE 
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Real-time clock. 
16 REM PM KEOGH 1981 
1@8 DIM vv4 
110 A=£2800;B=£B002;V=£B800 
120 F=256;G=6@ 
138 V?14=£7F 
14@ PRINT $21 
15®@ GOSUB a;GOSUB a 
160 PRINT S6 
170 ?€204=A; ?P£205=A/F; LINK VV4 
18@ K=31250-2 
198 V?4=K 
208 V?5S=K/F 
218 V?11=£408 
228 V?14=£C8 
230 REM timer routine=#ee-s— 
249 PRINT $12 ''"WHAT START TIME?"' 
258 INPUT “HOURS"H 
268 INPUT "MINS "M 
276 H=(H*G+M) *G 
288 PRINT ''"TAP Q TO START"'' 
290eIF ?EBOG1=EFF; GOTO e 
300 ?£84=0 
310 FOR I = 3 TO @ STEP -i 
320 I?E8O=H8F; HeH/F; NEXT 
338 REM clear screen-era-ebres 
34@zCLEAR 0; ?£E1=8 
358 K= -1 
36@sGOSUB c 
370 IF 1!£85<=K; GOTO s 
386 ?B=4;?B=0; REM TICK 


piggy-back fashion to the original chip, 
apart from pins 18 and 20 which are bent 
out. Pin 18 should be tied to MCS at pad 
7 and pin 20 is connected to the selector 
switch — see figure 1. Pin 21 should be 
tied to +5V. This method cannot be used 
for WEMON, which occupies a 4K block 
and thus has different fitting require- 
ments. 

Switching between monitors is not 
advised when a program has been loaded, 
as the system crashes rather badly. Basic 
1 chips can also be piggy-backed in a 
similar fashion. I found, however, that 
only an SPDT was necessary in this case. 
The new Basic 1 is soldered piggy-back 
fashion on to the old Basic 1 chip, apart 
from pins 18, 20 and 21 which are bent 
out and connected as shown in figure 2. 

This fitting method allows the Null 
command to be retained by those fortu- 
nate enough to have found a use for it. 
The chips can be selected at will by 
pressing the Break key, selecting the chip 
and then performing a warm start. 


SCROLL STOPFER FOR CEGNOW UKial 
AUAPTED FROM PRACTICAL COMPUTING 


ereara should reside at -lacatian S66 
g x) Since the 


Comteoal-C reo 
its 


Ut Lire 


with Veotor at 
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Invoke PORE 541.2 


=41,251 


281. 
141 8,223, i73 


Open file: 6502 === 


398 PRINT $3@ ‘''**VV2" HOURS" 'VVi" 
MINUTES" 'VV@" SECONDS” 

400 K=1£85 ’ 

41” GOTO s 

42@aREM assembleraceseanhnanne 

438 P=A 

440{ 

450 

468 

476 

480; 

490 

500 

51a 

5206: 

530 

540 

556: 

568 


STX £8A 

LDA £B804 

LDX @4;LDA @8; 
VWV@ ADC £80,X; 
LDA @6 

BCC vvl 

DEX; BPL VVB 
VV1 CMP £89;BEQ VV3 

LDX @@; STX £89 

STY £8B; LDY @3 

VWV2 LDA £8@,X; STA €85,Y 
INX; DEY; BPL vv2 

570 LDY £8B 

588:VV3 LDX €8A; PLA; RTI 
590:VV4 CLI; RTS;] 

688 RETURN 

610cREM time extractlon-eFr=re 
620 7£89=1 

630dIF 7£89=1; GOTO d 

648 C=1£85 

658 VV@=C%G; C=C/G 

468 VV1=C8G; VV2=C/G 

678 RETURN 


CLC 
STA £80,X 


Monitor select — figure 1. 


Figure 2. 


NEW 
BASIC 1 


21 @— PIN7,UI7 
20) 
19 


18 1KO 


I fitted both chips because the new 
Basic 1 would not load programs. This 
function had been displaced upwards one 
byte in the new chip and was not being 
found by the monitor. I now load pro- 
grams using the old chip and then switch 
to the new chip for normal running 
because of the improved facilities it 
offers, e.g., understandable syntax error 
messages, Ctrl-Z gives a fast screen clear, 
ete. 


Scroll stopper 

THIS SCROLL STOPPER program for UK 
101 with Cegmon comes from J M 
Wilson of High Wycombe, Buckingham- 
shire. It is adapted from Derek Aston’s 
program in the December 1981 edition of 
6502 Special. 

The program should reside at location 
660 (0294 hex) since the Control-C 
routine is at FB94 hex. In line 54, 155 
becomes 148, and 255 becomes 251. In 
line 56, 667 becomes 660. To invoke the 
routine Poke 541,2; to disable, Poke 541, 
25Ae 
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Petvoice 


WITHOUT satisfactory I/O capabilities, the 
applications to which even the most 
powerful computer may be put are 
severely limited, writes N J Bailey of 
Bristol. Most computers rely on a 
keyboard for input. Output is via a 
monitor, domestic television set and 
modulator, or printer. 

The most flexible and user-friendly 
form of output is speech — humans use it 
all the time — but speech synthesis is 
currently very expensive and available 
only on a few systems. It was therefore 
decided to write a machine-code sub- 
routine to store and, later, replay speech 
at will from any point in a program. 

Possible methods of storing such 
information that were considered were: 
@To attach a digital-to-analogue converter, 

DAC, to an eight-bit parallel port, sample 

the input waveform at regular intervals, and 

then store the values byte-by-byte in mem- 
ory to be replaced via an analogue-to-digital 
converter, ADC, connected to the same 
ort. 

eto digitise the input signal into a stream of 
ones and zeros, read the resulting data bit 
by bit, and then replay the data in a similar 
fashion. 


Petvoice 
PET toe 
Ee 


fo Te oe 
HAT Bo bt eo 
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The first method has the advantage 
that the playback quality of the recorded 
speech is potentially very good, and the 
software easy to write. However, it has 
the disadvantages that it entails the con- 
struction of two ielatively expensive units 
— the DAC and ADC. It would also use 
up available memory at eight times the 
rate of the second method. 

The second method, on the other hand, 
is extremely economic with available 
memory and is relatively cheap and easy 
on the hardware side. The system was to 
be developed and used on a 32K Pet 
fitted with new-ROM Basic 2.0. This 
machine is fitted with a 6522 VIA chip, 
so the serial-parallel and parallel-serial 
conversion may be performed entirely by 
the machine’s hardware using the CB2 
pin on the user port in conjunction with 
on-chip eight-bit shift register, further 
lowering the software requirements. 

This pin is frequently used by Pet users 
to generate music and sound effects 
inside Pet programs. Many users will 
therefore already have a soundbox — a 
small loudspeaker and amplifier — con- 
nected to this pin which may be used as 
the output device. 

These two programs reside in the 
second cassette buffer of the system 
033A to 03F9 hex, providing facilities for 
speech input and output as detailed. 
Since calls to the Basic ROM are made, 
the program as it stands will only run on 


Hex Dec Usage 
203/204 
17/18 
52728 
52363 
54994 
59464 
59467 
59469 


$Lines CB/CC 
Lines $11/12 
Lines $CDF8 
Lines $CC8B 
Lines $D6D2 
Lines $E848 
Lines $E84B 
Lines $E84D 


$Dele 
#ES41 
# 


Vat aT 
15 
AID OU 


Tht Te my i 
6 Ee 


Wibe 
Zt 
= 
tT 
=] 


7 tion] I EA mm me Se 


=, 
ma 


SR £A34F 


Table 1: Equivalent old-ROM memory locations. 


Program's ‘temporary storage.. 
Returned integer from ROM sbr. 
ROM sbr. : confirm comma in text 
ROM sbr. : evaluate expression 
ROM sbr. : convert FPACC to an integer $D6D0 (54992) 
Timer 2 latch of VIA 
Shift register control 
Interrupt flag register 


Basic 2.0 machines. Details of conversion 
for old ROMs are given in table 1. 

As it is essential that the analogue 
input voltage from the speech source be 
converted to a level of either +5V or OV, 
the circuit in figure 1 was constructed. It 
was converted to the external loud- 
speaker output of a standard mono cas- 
sette recorder, on to which the speech 
was recorded. The output signal should 
be connected to the CB2 input on the Pet 
user port, and sufficient memory should 
be reserved for the storage of the speech. 
Two seconds will fit into each 1,000 
bytes. 

This may be done by lowering the 
top-of-Basic pointer in memory locations 
52 and 53 — 134 and 135 for old ROMs. 

The direct command SYS871, SA, EA 
may then be given, where SA is the start 
address and EA the end address. Speech 
input will then begin. 

On pressing return, the cursor will dis- 
appear and the cassette should then be 
played. The data will be input from the 
cassette recorder into the specified mem- 
ory locations at 4,000 bits per second. 

Connecting the soundbox to CB2 and 
entering SYS909, SA, EA reverses the pro- 
cess. 

Speech produced by this method is not 
of particularly high quality, and although 
vowel sounds are easily distinguished, it is 
recommended that the message is printed 
on the screen while the speech is being 


Old-ROM equivalent 
address 

$EE/EF (238/9) 
$08/09 (8/9) 

$CE11 (52753) 
$CCA4 (52388) 


\ same for old ROMs 


Ch [8 


en 


AHI! 

; STA FESSE 
RTS 
ERK 


READY! 2 
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Figure 1. 


Semiconductors: 
BC108 transistor 
1N4148 silicon diode or equiv. 
3.9V, 400mW Zener diode 


L.S.input 
from 
Resistors: tape 
8.22 (value to suit source) r 
10 kQ.0.25W recorde 
150 kN. 0.25W 
2.7 kN. 0.25W 


Miscellaneous: 
Matrix board 
Connector to suit Pet user port 
Connector to suit source 
PP3 battery and connector 
Wire, solder, etc. 


output. The values of SA and EA may be 
variables, constants or expressions, so 
SYS909, 1000%SQR(144), 10000%SIN(0.3) 
for instance is perfectly allowable. 
The program may be divided into six 
parts. 
$033A — $034A increments a _ two-byte 
pointer stored in $11/12 (low/high). 
$034B — $0355 evaluates the start address. 
$0356 —$035E evaluates the end address. 
$035F — $0366 waits until eight bits have 
been shifted in or out by the 6522 VIA. 
The remaining two subroutines. 
$0367 — $038C and $038D — $03BA per- 
form data input and output respectively. 
The input and output routines are simi- 
lar in operation: the “from”? and “to” 
addresses are evaluated in zero page; the 
interrupt is disabled to prevent any inter- 
ference with the routines; the appropriate 
VIA registers are set up and data transfer 
begins. The PHP instruction after the 
JSR $033A remembers whether the sub- 
routine should be terminated until after 
the last byte has been transferred. 


HES DLN 
Ee 
Po TRG SR AC KAR YE SF 
FOES ESSE 34 oH 7G 88 F4 
; Iv BS £6 COC AS CB 
ley (He (ea) ie 
Ho ll a 68 
tC 26 Fs CI 24 
> Te AD 40 £8 
9 68 24 4F OS 
S0 46 £8 
d a9 4 30 
Se He 26 SF 
: CE 2s De 
batt) AS Re oe 
3 ES Al 4E 
4 SI 48 Es 
A CB St 4A 
a3] | TG EZ Ss 
5 SD 4b £8 
Ts) Ma FE FF 


REAL. 
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* Power rating ), amplifier power 


In use, the voice may be input and then 
manually compacted. After entering the 
monitor and observing a hex dump of the 
area of memory involved, the bytes con- 
taining no information will be seen to 
contain Hex FF. Re-entering Basic, the 
block of memory containing useful data 
may be moved down so as to “‘butt up” 
against the next piece of useful data thus: 
FOR! = [start of useful data] TO [end] : 
POKE I-N, PEEK(I) :POKEI,255 NEXT 
where N is the number of unused bytes. 
In this way all the available space may be 
utilised, realising a storage capacity of 
two seconds per K. 

With a cassette system, the generated 
vocabulary is best saved in a program file 
by the monitor before the program which 
is to use it. Then enter the following 
sequence of direct commands: 

LOAD ‘[name of vocab file]’ 
NEW 

LOAD ‘[name of main program)’ 
RUN 

The first line of the Basic program 
should lower the top-of-Basic pointer as 
previously described, and then immedi- 
ately CLR all variables. This will ensure 
that all the other Basic pointers are 
reinitialised. This line should make no 
reference to any variables. 


Screen printing 


Open file: Pet 


to PET user- port 


If a disc drive is available, the vocabu- 
lary program file may be read by opening 
the file and assigning a secondary address 
of zero. After ignoring the first two 


| characters by using Get4# twice so as to 


miss the start address, Get# may then be 
used repeatedly. Poking the ASCII value 
of the resulting string into memory until 
an end-of-file, ST=64, is detected. Using 
this system, vocabulary may be passed 
from disc to reserved memory. 

If you have a Pet fitted with a different 
version of Basic, of another machine fit- 
ted with a 6522 VIA device, details of the 
Pet memory are shown in the table. 


Screen printing 


ON UPGRADING to CBM Basic 4.0 from 
Basic 3 I found the Screen Print routine 
— Pet Corner, June 1981 — would no 
longer work, writes M J Valentine of 
Rotherham, South Yorkshire. Close 
inspection via the Pet monitor revealed 
that yet again, on upgrading, that there | 
had been a major reorganization of firm- 
ware. After many hours of searching I 
found the corresponding entry points to 
Basic 3, and was then able to modify the 
program accordingly. 

The upgraded screen print will work on 
CBM Basic 4, 40-column machines. 


1 PUKES9468, 12: POKES9468, 14 > POKES9468, 12: PRINT" TinliadG32- 4022 SCREEN. PRINT 
2 PRINT" slelisHIT ANY KEY WHEN 4622 ON & LORDET 

3 PRINT" sieQORIGINALLY BY JOHNANTHEM DICK 

4 PRINT" SIPRACTICAL COMPUTING (C> OCTOBER 1988 

S PRINT" sleleMODIFIED VALENTINE NOVEMBER 1961 

6 GETQF: IFOS=""THENG 

7 PRINT“TRINHG22 SCREEN PRINT LOAD IN PROGRESS” 

8 POKES3, (PEEK(S3>-1 > :S=PEEK(S3) #256 : GOSUBI7 

9 PRINT" eleROUTINE CALL® ssa" 

16 PRINT" SaWROUTINE DISABLE & 
11 PRINT" SeleROUTINE ENABLE & 
12 PRINT" Asis INE SPACE(SH=6)8 FOKE"S+66",24" 

13 PRINT’ AsIGRAPHICS MODE @ POKE 39468 .12" 

14 PRINT" AelsL GOWER CASE MODE & POKE 53468 ,14" 

15 SYSS: NEL 

16 A$="8G: 4022SCRTOP" : SAVEAS, & : SAYEAS, S: VERIFYAS,S 
17 FORI=STOS+256 :READAS : C=LEH (A$) : IFAS="%" THENRE TURN 
18 A=ASC(AS)-48: B=ASC (RIGHT $<AS, 1-48 

19 N=B+7#(BD9>-¢€C=2)4#¢ 16#CA+7%(AD92 >) 

26 IFAS="SS"THENN=<(S7256 > 

21 IFAS="K¥" THENN=PEEK(53> 

22 POKEI.N: NEXT > RETURN 

23 PRINT“ BYTE"L"=C"RE") 277" 

24 CLR: POKESS, (PEEKCS3>+1) 


FOKE 6,96 
POKE &. 76 


(listing continued on next page) 
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(listing continued from previous page) 


25 DATAAS. 35, 85,02,A9.00,85, 41 
26 DATH26. 13. XK. 26, 30,kx, ER. EA 
DATA2@, 1€. #%,64.ER,ER, ER, EA 
DATARS, 64,25,E2,F2,A9, 06,20 

2 DATAE?, F2.AS, 35.95,82.66,EAR 
DATAEA. EA, EA.EAR. ER. EAR, EA. EA 
DATAEA. EA, EA, ER, EA. ER. EA, ER 

DATHEA. ER 

HAS, 06.AZ,06, 20,E5.8,09 

5, EB, 26,A6.F2,AS 
DATA, AZ, 0a, 20,E5,%%,AS, 08 
TATASS. 01,A9,80, 25,02. 40,00 
DATAARZ, 86,A0,40,63,09,8C,Fa 
DATA@S, AS. 11,28,46,BB, 15,51 

33 DATA@L,C9, 1F. Bo.85,69,48,95C 
@ DATAAC. 8x. C9, G8, 90,09,03. BF 
DATARS. 5,69, 3F.4C,86, kx C3 
DATACE, 96. 67,03, 0F,ba,63,4C 
DATABG, 8x ,C3,E0, 98,95,E9,40 
DATA. Be X¥,09,46,90,09,C09 

5 DATA6O, BG,@5,69,56,4C0,AC, 8X 
6 DATACS. 61.96,66,C39.7F, BY, a2 
DATA6S, 48,05, OF ,A9, 92. 26,46 

3 DATABB, 40, BD.KX,85,8F.A9. 12 
DATAZG, 46, BE.AS. GF» 20, 46, BE 
DATACS, 1a,62,E66.6¢,63,68,23 
DATAD@, 3C. 28, IF, BA, AZ, a8, AS 
DATAB2, Co. 8S, Fe. 83,40,5C. 8X 
DATACG.E8,FG,83,4C,5C,8X,20 
DATARS, F2,.66,85.02,86,03,.A9 
DATAGG.85,.01,A9.04,385,.04,20 
DATAGS, FS,A6, l2>26,FE,F7,68 
DATA, 88, 68. 38, 04,00, 68,08 


Stress calculation 
SIMPLE BENDING THEORY for structural 


components leads to the formula: 
Q M 


writes A L Milnes of Portsmouth, 
Hampshire. Q is.the stress existing in the 
component at a distance y from the 
neutral axis when the component is sub- 
jected to a bending moment of M; I 
represents the second moment of area of 
the cross-section of the component about 
an axis through the centroid of the sec- 
tion — the neutral axis — the axis being 
perpendicular to the plane of the bending 
moment. 

This short program calculates the posi- 
tion of the neutral axis relative to the 
base of the section, and the second 
moment of area of the section about this 
axis. The program assumes that the web 
and flanges can be approximated with 
sufficient accuracy by rectangles. In 
actual sections, there are fillets at the 
junction of the flanges to the web, and 
the toes of the flanges are radiused. In 
addition, the flanges are tapered if the 
section has been produced by a rolling 


Stress calculation. 
10@, PRINT"Z" 


11@ PRINT"SECOND NCIMENT OF AREA OF A SECTION “ 
128 PRINT” VV" 


7. 
--— ~~ 7 ACB)" : 
ny 


3) " 


INT 
INPUT’ TYPE AC1>,AC2>,AC3)"5AC1>,AC2),AC3> 
INPUT" TYPE BC1),BC(2),BC3)";BC1)>,BC2),B¢3) 
REM FIRST CALCULATE THE AREA OF THE SECTION 


LET AR=AC1>#BC1>+AC2)#BC29+AC3) ¥BC3) 


REM NOW CALCULATE THE FIRST MOMENT ABOUT THE BASE 


LET M1=AC1)#BC1>#(BC3)+BC2)+. 5#BC1)> 
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process, but these approximations are not 
significant in many practical situations. 
The program is quite useful for simple 
sections which can be considered to be 
thade up of three rectangles. 


Machine-codeé sort 


THE MACHINE-CODE sort routine 
described by Simon Letts in Pet Corner, 
May 1981, has proved useful to Mervyn 
Broadway of Slough, Berkshire. Usually 
he needs to search an array for a match of 
two strings, but since the sort routine is 
limited to 256 bytes it is far quicker to 
search through an array in its unsorted 
format at machine-code speed. 

This routiné is used in much the same 
way as Letts’ sort routine. The string to 
be matched is entered. into the zero ele- 
ment of the array to be searched. Conse- 
quently the array must start from element 
1. The length of the array is Poked into 
180, and the array is set equal to itself. 
Finally SYS634 completes the operation. 

The matched output — in the form of 
the array element numbers that matched 
— are displayed in Pet screen-code for- 
mat on the screen top left. This is for 
display only. Setting the top of memory, 
however, allows the area $7F00 onwards 
to be used, and leaves the screen freé to 
be used in any way. If the screen is 
scrolled while the information is dis- 
played, then the information is lost. 

Finally, the arrays may be found by: 


Line-clearing routine. 


H #426 
: #06 
SSE 5 ¢#04),4 
pe 
#¥ 
$028E 


| Peeking their locations until a zero is 
found, for example 
PRINT A$(PEEK(32768)) 
The zero indicates the end of the 
matches; a zero by itself indicates that no 
matches have been found. | 
The line-clearing routine is useful if 

you have to overprint a line but do not 
want any of the previous line left on the 
screen if the new line is shorter than the 
old one. Its syntax is 

PRINT A;: SYS900 Q 


Machine-code sort routine. 


@27A° 
a27B 


PHF 
PHAR 
TRA 
PHA 
TYA 
PHA 


BS 
A #3006, 


$BS 
#F00 
#3000," 
$0202 


LET Mi=M1+AC2)*B(2)#(BCS)+. =o iii 


@ LET Mi=N1+AC3)*BC3)4¢.5#BY3)> 


& REM CALCULATE THE BISTANCE OF THE CENTROID ABOQYE THE BASE 


LET YB=M17AR 


REM NOW THE SECOND MOMENT ABOUT THE BASE 


LET MZ=(AC1)#BC 1) #((BC3)+BC2)+. SKB C1) 122+ (ACL CBC 13 
Mh LET M2=M2+(AC2)aBC2)# (CBC 3) +. SHEC2) ) 12) +CAC 2) #0 CBC2) 13971 


LET M2=N2+¢¢(AC3># (BC3) 13) 273) 


REM M2 NOW HOLIIS SECOND MOMENT OF SECTION ABOUT THE BASE 
REM CALCULATE SECOND OF SECTION ABOUT AN AXIS PARALLEL TO BASE THROUGH 
REM THE CENTROID OF THE SECTION 


LET MI=M2-<YB#YBRARD 

REM NOW OUTPUT THE RESULTS 
& PRINT 

PRINT"AREA OF SECTION=",AR 

PRINT 


PRINT"CENTROID OF SECTION ABOVE THE BASE=," 
PRINT 
PRINT"SECOND MOMENT OF THE SECTION ABOUT THE BASE=".M 


PRINT 


PRINT"SECOND MOMENT OF THE cae ABOUT AN AXIS THROUGH THE CENTROID AND"; 


PRINT" PARALLEL TO THE BASE=".M 
PRINT :PRINT 


560 PRINT"YOUR DATA WAS AC1>="AC1>"AC2)"AC2); 
570 PRINT"AC3)"AC3) "AND. BC1)"BC1)"BC2)"BC2) "BC3)"BC3) 
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Open file: Pe ==—= 


The model of good business. 


Tuscan —- the all-British microcomputer 


With a proven record of steady development behind FURTHER INFORMATION. Two new cata- 
it, the Tuscan S100 now goes a step forward,solving —_logues covering “systems and peripherals” and 
the problem of effective backup storage. “CP/M Software” are available, giving details of our 


The Tuscan $100, Britain’s first S100 computer on Systems and services. Call or write for yours. 
asingle board, is now available with designed-in mini- 
Winchester drive for better performance, shorter 
access time and higher transfer rate. All this from 
Britain’s own home-grown micro manufacturer. 


Systems with printer, screen and CP/M start at 
£2125 with twin floppies, and at £3625 with one 
floppy and one 5-meg. mini-Winchester. 
SOFTWARE. Business accounts packages start at 
£800 when purchased with the Tuscan system. Word 
processing packages start at £315; Database packages 
start at £100. 

HARDWARE. Flexibility is the key feature of all 
Tuscan systems. A choice of storage capacity, video 
format and graphics is available. The Tuscan $100 
can read and write in sixteen different disk formats, 
with a choice of 544"or 8"drives. 

SUPPORT. The Tuscan $100, designed and built 
in Britain, is backed by Transam’s substantial experi- 
ence in electronics plus a dedicated hardware and 
software team. National third party maintenance is 


available at ten per cent of hardware costs. ! | 
BUSINESS SYSTEM DEALERS. Business TRANDAM 
Equipment Centre, 10 Edge Lane, Liverpool. = 


Tel: 263 5783. Contact: Rod Crofts. TRANSAM COMPONENTS LIMITED 
Purley Computers, 21 Bartholomew Street, Newbury, 59/61 THEOBALD’S ROAD, LONDON WC1 
Berkshire. Tel: 41784. Contact: Ron Smith. Tel: 01-405 5240/2113. Telex: 24224 (Ref. 1422) 


@ Circle No. 193 
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¢ SOMETHING REALLY NEW FROM 
Dm: 


TAURUS COMPUTER DESIGN If we can satisfy the 
offshore oil industry - 


we can Satisfy you 


Our level of professionalism 
has to be that demanded by 


FOR 2X81 USERS 


The unique TAURUS 16K RAM PACK supplied with powerful EPROM 
Machine Code utilities monitor which contains 16 software routines 
giving far reaching control over writing and de-bugging of machine code. 


emwewuatewuaene £ ire 


POAT tl North Sea Oil companies. E 
3 bei Aue ' We offer that same level of 
a _microcomputer expertise and = c 


service to your business. 


WE SPECIALISE: 
In Business, Process Control, 


Engineering Database and ’ a i 
communication applications. ee | AT . 


WE SELL: 

Acorns, Apples, C.A.D.O. Cat, Cromemco, and now the 
amazing ACT SIRIUS 16 — BIT microcomputer designed 
by Chuck Peddie. 


WE OFFER: 
On-site engineering maintenance contracts for any 
microsystem in the Grampian Area. 


WE ARE: 
Sole distributors for the highly acclaimed CONDOR 
database management system. 


GRANITE CriiPS 


MICROCOMPUTERS 


21 Bon Accord Street, Aberdeen. 
TEL: (0224) 22520 TELEX: 739740 


@ Circle No. 194 @ Circle No. 195 


OSBORNE-1. THE UNIQUE 
MICROCOMPUTER! 


The OCC1 represents a genuine advance in computer cost 
effectiveness. See what you get for its remarkably low price of £1250: 


MONITOR UTILITIES INCLUDE :— 


% Memory byte display and alter 
% Register display and alter 
*Word fill memory 
* Block copy 
* Generation of a REM statement 
% Tabulated memory display 
with addresses 
% Viewable user screen separate from monitor display screen A L L Vu HIS FOR 
% Hex to decimal and decimal to Hex converter = 
Routine to enable user to write his own utilities in RAM £54.9 5 Inc. 
%Facitities to run machine code and set breakpoints 16K RAM PACK WITHOUT 
Other reasons why you should consider our design in front MONITOR £45.95 i 
of all others: z mG 
% Flexible stripline connector eliminates movernent and Make cheques payable to: 
memory wipeout, 
* Low Power CMOS RAM (switchable 16K RAM or 14K TAURUS 
RAM and 2K EPROM) COMPUTER DESIGN, 
* Socketed EPROM for permanent programs 47 HIGH ST., BALDOCK 


% Comprehensive user manual 
alae oa ania HERTS. SG7 6BG 


@ self-contained, portable system 

@ powerful microcomputer — Z80A, 64K, CP/M 
@ built-in display screen with twin disks 

® word-processing and financial planning software 


~~~ Think of the possibilities — a powerful word- 
as processor; a flexible management 
& computer; a low-cost 
software development 
system; a portable 

remote terminal — all for 
only £1250 (+ VAT). 
Let’s:show you the unique 
Osborne-1 — you'll be 
impressed. 


Cambridge Computer Store 


1 Emmanuel Street, Cambridge CB1 1NE 
Telephone (0223) 65334/5 


also: Tandy Apple Hewlett-Packard Sirius North Star Acorn Sfnclair Commodore 


@ Circle No. 196 
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ZX-80/81 
LINE-UP 


Zombies 

THIS GAME by Richard Hooper of Ger- 
rards Cross, Buckinghamshire occupies 
about 2K of memory on the ZX-81. 
When it is run, a pot-hole, represented by 
a black square, appears in the middle of 
the screen. Five randomly-placed zom- 
bies represented by grey squares, and a 
randomly-placed player, represented by 
an O also appear. 

The Zombies immediately start moving 
towards you, and will follow you round 
the screen. By pressing 5, 6, 7 or 8 you 
can move in the direction of the arrow on 
the key. If one of the Zombies catches 
you, the program stops and your only 
chance to escape is to lure it into the 
pot-hole. 

When all of the Zombies have fallen 
down the hole a congratulatory message 
appears at the top of the screen. The 
Zombies only move at half your own 
speed, so it is possible to outrun one on 
its own. You are in danger of being 
caught if you become trapped between 
two or more Zombies. 

The arrays X and Y contain the co- 
ordinates of the Zombies and the player, 
whose co-ordinates are stored in X(6) 
and Y(6). The array Z is used to find out 
whether a Zombie is active or not, i.e., 
whether it has fallen down the pot-hole. 
Lines 40 to 70 generate the positions of 
the Zombies and the player. Lines 80 to 
120 print the Zombies and the pot-hole 
on the screen. 

Lines 130 to 180 test whether a Zom- 
bie has fallen down the pot-hole or 
whether one has caught you, and also 
move them all towards you. Lines 190 to 
250 move the player and check that you 
are still on the screen. Then the screen is 


Renumber routine. 


LET 
LET 
FOKE 


9006 
9816 
9626 
9838 
3648 


A=16569 
B=16 
A. INTC B/256) 


A=A+1 
905a 
9860 
9678 
9436 
9186 


3646 
A=A+1 
B=E+140 
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Zombies. 


Dit x: 
or 
CIM 
FoR 


her 


i=1 To € 

CIS=IHT “# RTI 
TCTS=INTCSS#RHD) 
NEXT I 


OU kc OM BR RT 


ken 


LET 
LSU 


PRINT AT SCE: 
FOR I=1 TO S 


peo >; Tae 


Pe nO Ne CN 
rat (Tas eTe Tat 


SII OT ot 
DOU Bot OTE ior 


en ON ee ee ee es we ee Ow 
I 


Bee aT 


AES) 


GoTo Sa 
LET 2¢7T>=1 


ie 


PRINT AT 
STOF 
PRINT AT @.8: "THEY 


Et Eh a! 


GOT 


cleared and the program returns to line 
80. 

If a Zombie falls down the pot-hole, 
the program -goes to line 280 and the 
Zombie concerned is rendered inactive. 
The subroutine also checks whether any 
Zombies remain. 

To make the game harder you could 
have more Zombies or make them move 
at the same speed as the player, by taking 
away the */2” from the end of lines 160 
and 170. To stop the game if the player 
steps into the pot-hole, add 
185 IF X(6) = 10 AND Y (6) = 15 THEN STOP 

The program is quite slow, but fun and 
addictive. 


Renumber routine 
THIS RENUMBER program from Mangul 
Singh of Slough, Berkshire will fit into 1K 
on ZX-81. It also runs on the ZX-80 with 
new, 8K ROM. It will provide new line 
numbers for your programs in steps of 10. 
You can increase or decrease the size 
of the steps by changing line 9080 to 
LET B =B+N 
where N is the size of the step required. 
The new line numbers will start at 10; if 
you wish to start at a different line 
number, alter line 0910 accordingly. 


Ati, B-CINTCB/256 9 #256 
FEEK €A)=118 THEN GOTO 9876 


NOT PEEKCA)#256+PEEKCA+1>=999@ THEN GOTO 9820 


PRINT AT 18.15; CHR# 128 


ol THEN Len RCBISHC 
= THEN LET 


ee EDs @ THEN PRINT AT SC13.7¢1)s CHEE & 


= THEH GOSt IE 26h 


WeT="¢6) THEN GOTO 32h 


Woe j=! 


Ba+SGHC 15-y¢ 


IF 2C1)#26298Z2¢3)$204942¢59=0 THEN RETURN 
8.8; "WELL DOE." 


iH o u 2 


Substitute operator. 


1a CLS 
PRINT’ ENTER A NUMBER TO BE 
COMPARED WITH THC" 
INPUT A 


TESA) = SHER Gane 


a3) 
PRINT" 
STOP 
PRINT" 
GOTO 14 


EQUAL" 
NOT EQUAL" 


Substitute operator 


THE ABSENCE of a “not equal to” logical 
operator is a major source of disappoint- 
ment in the ZX-80, writes Michael Taylor 
of Bishop’s Stortford, Hertfordshire. 1 
have noticed, though, that a minus sign 
will do the job. 
40 IF NOT A = 12 THEN GOTO 150 
has the same effect as 
40 IF A — 12 THEN GOTO 150. 
Sinclair Basic appears to assume “‘is 


Open file: ZX-80/81 === 


not equal to zero” after any If-Then state- 


ment with no comparator and second 
expression. So if A—12 is not equal tuo 
zero, then A cannot be zero. This sample 
program demonstrates: 


Operating tips 
MAY I pass on a few hard-won practical 
tips to other ZX-80/81 users, especially 
those who have added the 16K RAM 
pack, offers A H Davies of Coventry. 
After prolonged use — whether intermit- 
tant over a period of several months or in 
a long, single operating session — my 
ZX-80+ 16K seems to get bored or tired 
and develops some bad habits. 

The most annoying of these is a pro- 


(continued on next page). 
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Logic puzzle. 
DIM ACS 
FOR ¥ = 1 T0 9 
LET ACK = @ 
HET X 
LET ACS) = -37 
FOR xX = 1709 
IF ® = 5 THEN GOTO 136 
LET F = RHDCe) 
FOR Y=1 709 
IF ACY) = F THEN GOTO Su 
M NEXT 4! 
LET Axa = F 
NEXT & 
For a 
FOR 


: ORS 


240 NEXT 
@ IF § = 1 THEN PRINT " 
5@ IF X = 2 THEN PRINT " 


456" 


(continued from previous page) 

pensity to drop lines from the program 
without apparent cause or warning. It is 
also inclined to input lines with one digit 
of the number omitted so that they are 
shunted off into quite different parts of 
the program. I have found that the best 
way to deal with this is to write line 
numbers in blocks, giving one block 
only odd numbers, and the next block 
even numbers. Misplaced lines then stand 
out more readily. 

An off-putting quirk it has developed 
on Load concatenates lines into a con- 
tinuous single line, e.g. 

100FOR] =1TON110PRINT120NEXTI 
which can produce some very unnerving 
printouts. Sometimes it just leaves lines 
out. I have been able to cure these errors 
by always keying in New after switching 
on and before keying in Load. 

One of the program-writing problems 
that eluded me for a long time was what 
to do with that irritating 5/n error mes- 
sage while inputting instructions or out- 
putting long strings of answers. A simple 


subroutine solves the problem: 
9000 LET A = PEEK(16421) 
9010 LET B =A -2 
9020 FORC =1TOB 
9030 PRINT 
9040 NEXT C 


9050 PRINT “PRESS NEWLINE TO 
CONTINUE” 


9060 INPUT A$ 
9070 IF A$ = "" THEN GO TO 9080 
9075 IF A$ = “9” THEN GO TO 9999 
9080 C 
9090 
9999 
The subroutine is called by a Gosub 
9000 at the end of the “page” of mater- 
ial, which should be limited to a maxi- 
mum of 18 or 19 lines of printout. The 
Peek establishes the last line printed, 
reading from the bottom upwards, and so 
B tells you how many blank lines you 
have to fill to the penultimate line of the 
page of 22 lines. Line 9020 to 9040 then 
Print spaces to fill up any difference. 
Once you press Newline the nil-string 
(9070) moves you on to CLS and then 
back into the main program and the next 
“page” of printout. Line 9075 enables 
you to climb out of a long series of pages 
and quickly return to List for debugging 


Ta 3 
PRINT CHR AC ¥ + CX -19¥#S 9 +3795 


or simply to change a spelling mistake. 
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IF X = 
FRINT 
NEXT X 

PRINT 

31@ PRINT 

326 INPUT F 
PRINT F 
IF F> 
PRINT 
B PRINT "TO "; 

@ INPUT T 
PRINT T 
IF T> 3 


"FROM": 


3 THEN PRINT " 


9 THEH GOTO 314 


THEN GOTO 264 


ma IF WOT ACT) =-37 THEN GOTO Jeu 


BW IF ABSCF - Td=1 OR ABSCF - T°? 


26 GOTO 3148 


woe 
’ 


GoTo 246 


Logic puzzle 

AN ARTICLE in 6502 Special, May 1981. 
prompted me to write a simple program 
for the ZX-80, explains E Mullinger of 
Windsor, Berkshire. The game represents 
the little squares in a frame that are 
shuffled around until they are in a logical 
order. This version has nine “squares” 
labelled with alpha characters, though the 
number can be increased simply by 
changing the size of the array and its 
accompanying subscripts. 

Lines 10 to 130 set up the array with 
the central square blank and the others 
labelled A to H. Lines 200 to 300 display 
the values of the subscripts as alpha 
characters and print a square containing 
the relative location of the array sub- 
scripts used to move a “square” into the 
blank space. Lines 300 to 420 accept the 
move locations, and validate them to 
allow a move to be made only into a 
blank space; horizontal and vertical 
moves only are allowed. 

The program does not prevent invalid 
moves from 4 to 3 and from 7 to 6, which 
you could try. 


Message display 
IT IS OFTEN necessary to reserve one line 
of the screen for comment, instructions, 
scores, etc., while leaving the upper part 
undisturbed, notes D M Bennion of New- 
castle, Staffordshire. When a shorter 
message overwrites a longer one, spaces 
must be included to obliterate the old 
message completely. 

This can be tedious and time- 
consuming, especially when an extra mes- 


Message display. 


iti B. Mey eects 2 
TEC B 

TEC B 

LO HL, 816398) 
DEC HL 
IHC HL 
LD As, 
CF 1165 
JRE 4 
LOCHL).@ 
JE 246 
DJHEZ 244 
RET 


e 1 ee CN fad 


CHL? 


fat ee fe oe 


ACF) 
eek 


=3 THEN GOTO 434 


sage is inserted during program develop- | 
ment and all extra spaces must be 
adjusted accordingly. This short 
machine-code routine, which may be 
Poked into an initial Rem of 22 charac- 
ters, and called by 
RAND USR 16514 
will clear the screen from the current 
Print position to the end of screen, and so 
remove all characters after a particular 
print statement. 
A typical use could be as follows: 
500 PRINT AT 12,0; “SORRY, THAT 
SQUARE |S FULL.” 
510 PRINT “PLEASE RE-ENTER YOUR 
MOVE.” 
tollowed by: 
600 PRINT AT 12,0; 
CE.” 


PIE 
605 RAND USR 16514 
which will remove all traces of the two 
previous lines. 


“YOU GAIN ONE 


Garrulous Godfrey 
FANS OF The Hitch-Hiker’s Guide to the 
Galaxy will remember Eddie, the 
friendly shipboard computer on the 
Heart of Gold. This program trom Tim 
Johns provides you with all the worst 
aspects of Eddie’s maddeningly incessant 
chatter, passing randomly-composed 
greetings of appropriate fatuity from one 
side of the TV screen to the other. 

A short program first loads the two 
arrays: 


10 DIM D$ (9,8) 
20 DIM E$ (9,8) 
30 FOR N=1 TO 9 
40 INPUT DS(N) 

50 PRINT N; ” "; D$(N) 
60 NEXT N 


Lines to bottom of screen 


Allow for the two bottom lines 
meition 


Get current erint es 
ioe or 


ce for end of line 


Start new line 
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Ls (en file: ZX-80/81 


‘After running the loading programs, 
type in the following, taking care of the 
leading spaces necessary to maintain the 
justified right-hand margin: 

“HI THERE” 
“SO LONG” 
“EVENING” 
“HAVE FUN” 
“HULLO” 
“CHEERIOH" 
“COOL IT” 
“BONJOUR” 
“ADIOS” 
Next Edit lines 40 and 50, substituting E 
for D, then type in Goto 30 as a direct 
command and énter the following words, 
which are left-justified: 

“EVERYONE” 

“FRIENDS” 

“GORGEOUS” 

“GIRLS” 

“SAILOR” 

“CHEEKY” 

"HANDSOME" 

“MON AMI" 

“AMIGOS" ; 

Lastly type in the main program — which 
will overwrite the array-loading program 


Garrulous Godirey. 
RAND 
LET AS="— "+DFC INT CRNDAS +1 > 
+" "+E SCINTCRNDH9D+194+" 
LET R=INTCRND#2> 
FOR N=1 TO R+5@ 
LET A=(31-N AND Rd+¢H-19 GR RO 
IF ACG THEN LET A=@ 
LET B=(N-32 AND R>+¢(20-N OR RD 
IF BCl THEN LET B=1 
LET C=(N-1 AND RD+¢51-N GR RD 
IF C>19. THEN LET C=15 
FRINT AT 11,0; ASCB TO Cd 
NEXT N 
GOTO 24a 


Fuel economy. 
REM “RUNNIHG - COSTS - 1981 
REM DATA INFUT - FUN 36 
GoTo 46 
DIM I (16,4) 
LET R=8 
LET R=R+1 
IF HOT I¢R.1.=8 THEN GOTO 56 
PRINT “CURRENT ENTRY NO.="sR 
PRIHT "HOW MANY ENTRIES D0 
IMFLIT EN 
FOF G=R TO. R+EN-1 
FRINT "ENTERS: "30 
PRINT “ENTER DATE: ": 
INPUT 0 
FRINT Dl. 
"ENTER MILEAGE: " 
tt 
Ta 
"ENTER FRICE-GAL " 
FFG 
“€POUND SIGH)": PPG 
"ENTER TOTAL COST: " 
INFUT. TOOST 
LET 1¢G.19=D 
A LET It. 2)=M 
LET It, 39=PFG 
LET I¢@.4)=TCUST 
CLS 
4 NENT @ 
REM LIST MENU 
26 PRINT "FOR LIST OF DATE FRESS 
FR INT 
FAUSE 4088 
348 FOKE 16427,255 
S LETIG=INKEYS 
IF [g="i? THEN LET iseee™ 
IF g="1" THEH LET DiM=1 
IF -D#= THEH LET M#="ML.” 
IF [$= THEN LET [iM=2 
ae _Tge"1" 


Vr 


Phe eee eee 
SO ON de LA 
Ee Ee Reser Et eee ey Se 
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YOU WISH TO MAKE?" 


"FOR LIST OF MILEAGES FRESS 


OR De>"2" THEN GOTO 235 


— and store it. To start the program type 
Goto 10 as a direct command. You can 
experiment with the program, for exam- 
ple by arranging that the chatter passing 
from left to right on the screen has a 
different “personality”’ from the chatter 
passing from right to left. 


Digital exercise 
THE OBJECT of this game for 1K ZX-81 is 


to place the cursor over as many random 
points as you can in the set time, writes 


David Clifton of Doncaster, South York- | 


shire. You move by pressing 5.6, 7 and 8to 
move left, down, up and right respec- 
tively..To start, you set the number of 
seconds you wish the game to last and 
press New Line. When your time is up, 


| your time and score are displayed on the 


screen. 


Fuel economy 


'HIS PROGRAM by John Gent of Crook. 
County Durham runs on a 16K ZX-80 
with 8K ROM to calculate fuel consumip- 


‘tion and costs for a car. 


When the program has been entered, 
type Run 30, and the computer asks for 
the number of entries to be made. For 


| each entry number you are asked to enter 


date, mileage, price per gallon and total 
cost of the petrol refill. When ail entries 
have been made, an input of either 1 or 2 
displays 4 list of seven dates or seven 
mileages which may be scrolled forwards 
or backwards. 


By entering 400 and two entry num- 


a FOR 
A FRINT 5," 
NEXT & 
PRINT 


IHPLIT 


$= To O+6 
i1¢ 


"“EHTER NC. 
PRINT "ENTER ""489"" FOR MPG“COST" 
FRIHT "ENTER "Saa""TO SAVE" 

SCROLL 


IF SCROLL = 


IF SCROLL 


LET O=8+S5CROLL 


76 CLS 
4 GOTO 456 


REM CALCULATE MFG AND COST 
"ENTER START AHD FINISH HO.S" 


PRINT 
INFUT FE 
INPUT LE 
CLS 


- 


Digital exercise. 
INFUT K 
GED K #® 


a 
1 


INTCRND#6G> 
INTCRNI48) 


IF INKEY$ = "5" THEN LET C = C-Q 
|14@ IF INKEYS = "6" THEN LET ¥ = V-@ 
156 IF INKEY# = "8" THEN LET C = C+Q 
16@ IF INKEY#°= "7" THEN LET V = ‘+ 
176 IF N= J THEN GOTO 23@ | 
}18@ IF Z = C AND ¥ = & THEN GOTO 214 
13@ CLS 
266 GOTO 186 
214 LET B = B+ta 
226 GOTO 66 
236 PRINT AT 1.1; "YOU HAVE SCORED"; 
Bs" IN "iki" SECONDS " 
STOF 


bers the computer will calculate and dis- 
play the average fuel consumption in mpg 
and the total cost of petrol used between 
these two entry numbers. Alternatively, 
entering 500 saves the program so that it 
will run automatically when it is reloaded. 

Lines 40-70 search the array ! for the first 
unused element. 

Lines 90-300 allow entry of all data. 

Lines 320-510 contain the routines to produce 
the list of dates or mileages and Its manipu- 
lation. | 

Lines 560-740 compute and display the mpg 
and petrol cost. 

In lines 320, 330, 440 and 450 “ ” correspond 
to shift.“Q". 

'f the program needs to be restarted, use 
Goto 40. The program will store up to 100 
entries, but this may be changed by altering 
line 30. iu} 


S, DMD 5 MF 


TO SCROLL" 


498 THEN GOTO 
Sa@@ THEN GOTO 


S5e 
FaG 
rok 


LET MILDIF=I*LE,2)-1¢FE,29 


| LET FSG 


FOR N=FE+1 TO LE 
LET FQ=FtI+cIcH. 


NEXT & 


65@ LET MPG=MILDIF-Pa 


LET FC=a 


FOR S=FE+1TO LE 
LET FC=FC+I Cs. 


MEROM "S 1CFE, 195 "- 


Ik SLE. Las 9 — 3 
A OI STANCE CF Yohei. vie 

H, F.6.="5 MFG 

"CUST OF PETROL=(PQUHD SIGN)";PC 

OU WISH TO SAVE?" 


IF NOT C#="VES" 


nyu 


nugues 


36 PRINT 
mM PRINT 
H FRINT "DO 
A. INPUT CF 


Fy CLS 


INFUT 2 
a IF 

CLS 
4 GOTO 40 


foe ep oF ove 


Ma ‘ 


PRINT “PRESS HeL WHEM REAL" 


496086392 


4) 


PICREVe a MES Te) 


pn (el Sree ML, - 


THEN GUTO 218 


2$=""THEN SAVE "RUNNING-COSTS-1981" 
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Star signs 


IT IS NOT only the lovelorn and super- 
stitious who are into astrology these days, 
writes Gordon Millington of Guildford, 
Surrey, Scientists too have found some 
very interesting correlations between the 
movements of heavenly bodies and more 
mundane events. 

The theory is that the position of the 
planets at the time a child is born influ- 
ences its fortune for the rest of its life. 
Among the most important features of 
the natal chart ~ a symbolic representa- 
tion of planetary positions at the hour of 
birth — are the angles made by each of 
the nine planets with every other. 

The program is written in TRS-80 
Level II Basic and makes no use of 
machine code or hardware-specific 
routines. The astrologer really needs hard 
copy to pore over, so there is no attempt 
to present thé results’ on the VDU 
although this can be done easily enough 
by omitting the L of LPrint and inserting 
Get or Inkey to stop scrolling as required. 
The printer is on-line throughout, and the 
only other commands specific to it are the 
codes in line 5. Those given are for the 
Tandy Line Printer VII and may be 
varied for other machines or omitted if 
output is to VDU. 

After printing the heading in double- 
size characters, the program. presents 
each of the planets in turn. It asks first for 
the position of the planet in degrees and 
then presents a menu in which the 12 
astrological signs of the zodiac are pre- 
sented and numbered in the conventional 


Star signs printout. 
ASTROLOGICAL ASPECTS 
6 194 22 23 oist 

4 23 119 56 'S3 45 


48 45 «37 SUN ASPECTS 
MOON ASPECTS 

206 179 83 146 149 157 URANUS ASPECTS 
2? 123 68 S? 49 NEPTUNE ASPECTS 
96 33 38! 22 MERCURY ASPECTS 
63 66 74 MARS ASPECTS 


3 if JUPITER ASPECTS 


8 
VENUS TO SATURN ASPECT 


Aspects in same order s¢ Planets 
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Star signs program. 
(aE; 


=Open file: Tandy=== 


5 LPRINT CHRS$C31 >; "ASTROLOGICAL ASPECTS" 'PRINT'LPRINT CHR#¢ 3a) 


7 REM BY GORDON MILLINGTON, 
9 DIM ACS>:DIM OC 8a> 

1@ FOR J=1 TO 9. 

20 READ P$:PRINT Ps 

23 DATA SUN. MOON, URANUS 


GUILOFORD, 


GU2 6OP. 


24 DATR "NEPTUNE". "MERCURY". "MARS" 
25 ORTA "JUPITER", "VENUS", "SATURN" 
39 INPUT"HOW MANY DEGREES OF ITS SIGN"; ACJ) 


40 GOSUR 6@4: CLS 


ON S$ GOSUB 50@,505,519,515, 520,525, 530,595,548, 545,550,555 


A NEXT J 
CLs 
N=a@ 
FOR X¥=1 TO 9:FOR Y=1 T 
K=AC% >: Z=ACY 9+ OCH D=ABS' 
N=N+t 
NEXT Y:NEXT & 


ia] 
¢ 


FOR N=1TOS:LPRINT OCN)3 }NEXT:LPRINT" 


LPRINT 


FOR N=11TO1?7:LPRINTOCN); NEXT: LPRINT" 


| LPRINT 


FOR N=21T026:LPRINTDCN)) :NEXT!LPRINT" 


LPRINT 


FOR N=31TO3S:LPRINTDC N93; 'NEXT: LPRINT" 


LPRINT 


FOR N=41T044:_LPRINTDCN?; 'NEXT:LPRINT” 


LPRINT 


FOR N=S1TO53:LPRINTOC ND) (NEXT: LPRINT" 


Ss LFRINT 


FOR N=61T062'!LPRINTDCN 3) :NEXT:LPRINT" 


LPRIWT 


K-Z> 


SUN ASPECTS" 
MOOM ASPECTS" 
URANUS ASPECTS" 
NEPTUNE ASPECTS" 
MERCURY RSPECTS" 
MARS ASPECTS" 
JUPITER ASPECTS" 


LPRINT DC71>:LPRINT"VENUS TO SATURN ASPECT” 
LPRINT:LPRINT"RsPects in same order as Planéts": END 


RETURN 

AC J SAC J +38: RETURN 
ACJ =AC J +60! RETURN 
AC =A J 9490: RETURN 
AC JO=AC J 4+128: RETURN 
AC I =AC J4+158 RETURN 
AC 1 =AC J 94+188: RETURN 
AC J9SAC J +218: RETURN 
AC J>=RAC J +240: RETURN 
AC J>=RAC S9+278: RETURN 
AC J>=AC J +308: RETURN 
AC J >=AC J9+338: RETURN 
PRINT"1. ARIES 
PRINT" 3. GEMINI 
PRINT"S. LEO 

PRINT"7. LIBRA 
PRINT"S. SAGITTARIUS 
PRINT"11. AQUARIUS 
PRINT: PRINT 


2, TRURUS 

4. CANCER 
6.VIRGO" 

8. SCORPIO 
12. CAPRICORN 
12. PISCES” 


INPUT" IN WHAT NUMBER OF SIGN IS THE PLANET LOCATED")S 


RETURN 


order, asking next for the number corres- 
ponding to the sign in which the pianet is 
located to be input. This is repeated in 
lines 10 to 60 for each of the nine planets. 

The computed aspects are presented as 
a half-matrix with the redundant repeti- 
tions being computed but suppressed in 
the printing. The first line of the printout 
gives the eight angles the Sun makes with 
the Moon, Uranus, Neptune, Mercury, 
Mars, Jupiter, Venus and Saturn. The 
second line gives the Moon’s aspects, 
beginning with Uranus and is one datum 
shorter than the first since the Sun-Moon 
aspect is given in the previous line. Each 
successive line is thus shortened until all 
36 aspects have been printed; the pro- 
gram ends with the Venus-Saturn aspect. 

The aspect of 120 degrees, the trine, 
and its subdivisions 60 and 30 are gener- 
ally held to be fortunate in diminishing 
degrees, whereas the 180 degrees angle 
Or opposition is thought to be corres- 
pondingly unfortunate; 90 and 45 


degrees are also unfortunate but less so. - 


There is some controversy over how far 


on each side of the precise aspect its 
influence extends, and it varies with cases 
anyway. The conjunction, 0 degrees, is of 
varying significance. 

Astronomical data are required to set 
up an original map from which the birth 
data are derived, but the matrix illus- 
trated can provide a check on the accu- 
racy of your keyed-in program. It is 
derived from the following data, which 
you can input when you run the program 
for the first time: 

1 Sun 28 Leo 

Moon 20 Leo 
Uranus 12 Pisces 
Neptune 16 Leo 
Metcury 13 Virgo 
Mars 19 Sagittarius 
Jupiter 16 Libra 
Venus 13 Libra 
Saturn 5 Libra 


OONOA NH WM 


Life and bounce 

FOR THE LAST few months Tandy Forum 

has had too many hex to decimal conver- 

sion programs, complains Andrew 
(continued on page 150) 
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CuUMANA promise you absolutely reliable 


and compatible 


FLOPPY DISK DRIVE 


40 and 80 TRACK CASED UNITS 


Just look at these prices! 


Dual Disk Units 
2 x 40 Track single sided 


Drives 


2 x 80 Track single sided 


Drives 


2 x 80 Track double sided 


Drives 


Single Disk Units 


1 x 40 Track single sided 


Drive 


1 x 80 Track single sided 


Drive 


1 x 80 Track double sided 


Drive 


Disk Drive Cables 


2 Drive Cable 
4 Drive Cable 


£369 
£495 


£799 


£199 


£265 


£429 


£15.00 
£25.00 


Cumana Ltd., offer you a dependable flow of exceptionally high quality DISK DRIVES from TEAC of Tokyo featuring 
high reliability and compatibility. Cumana have an enviable reputation and aim to continue giving you the best service 
in the business. These main powered Disk Drive units are designed to interface to a wide range of computers such as 
TRS 80 models | and ill. Genie | and Il, SWTP, Heathkit, Superbrain, Nascom, and the BBC Micro, model B. 


Writé-or ‘phone for Data Sheets — Dealer and O.E.M. enquiries welcome. 


Call your nearest dealer for a demonstration: 


RADIO SHACK LTO., 


188, Broadhurst Gardens. 


London NW6. 
Tel: 011-624-7174 


COMPSHOP LTD.. 
14, Station Road. 
New Barnet, Herts. 
Tet: 01-441-2922 
COMPSHOP LTD.. 
311. Bee Road. 
London W2. 

Tel: 01-262-0387 
COMPSHOP LTD., 
19, Herbert Street. 
Dublin 2. 

Tel: 604165 


LONDON COMPUTER 
CENTRE, 43. Gratton 
Way. London W1 

Tel: 01-388-5721 

N.LC, 

61. Broad Lane. 

London N15. 

Tel: 01-808-0377 
CROYOON COMPUTER 
CENTRE, 29a. Bngstock 
Road. Thornton Heath. 
Surrey 

Tel; 01-689-1280 


CumANa Ltp 


P J EQUIPMENT LTD., 
3. Bridge Street. 
Guildford. 

Tel: 0483-504801 
R.0.S. ELECTRICAL 
LTD., 197-161, Kingston 
Road. Portsmouth 

Tel: 0705-812478 
TANDY HASTINGS 
LTD., 48, Queens Road. 
Hastings. 

Tel: 0424-431849 
MICROW ARE 
COMPUTING 
SERVICES, 57. Queen 
Charlotte Street. Bristol 
Tel: 0272-279560 


BLANOFORD 
COMPUTERS, Higher 
Shaftsbury Road. 
Blandford Forum 
Tel: 0258-53737 
TAPE SHOP 

32i Viaduct Road 
Brighton 

Tel 0273-609099 
PARWEST LTO,, 
18, St. Mary Street, 
Chippenham. 

Tel: 0249-2131 
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COMPUTER SHACK 
14, Pittville Street 
Cheltenham 

Tel; 0242-584343 


TANDY 
GLOUCESTER, 
13. Clarence Street 
Gloucester. 

Tel: 0452-31323 
COMSERVE, 

98. Tavistock Street 
Bedtord 

Tel: 0234-216749 


CLEARTONE 
COMPUTERS, Prince of 
Wales Ind. Estate 
Abercarn. Gwent. 

Tel: 0495-244555 


EMPRISE LTO., 
58. East Street. 
Colchester 

Tel: 0206-865926 


MAGNUS MICRO- 
COMPUTERS, 

139 The Moors. 
Kidlington. Oxtord 
Tel: 08675-6703 
CAMBRIDGE 
COMPUTER STORE, 
1. Emmanuel Street 
Cambridge 

Tel: 0223-65334 


1.C. ELECTRONICS, 
Flagstones. 

Stede Quarter. 
Biddenden. Kenl 

Tel: 0580-291816 
MICRO CHIP SHOP, 
190, Lord Street: 
Fleetwood. Lancs. 

Tel: 03917-79511 
HARDEN MICRO- 
SYSTEMS, 26-30. Back 
Lord Street, Blackpoo! 
Tel: 0253-27590 
AMBASSADOR 
BUSINESS COM- 
PUTERS LTDO., 
Ashley Lane Works. 
Shipley. W. Yorks 
Tel: 0274-595941 


Q-TEK SYSTEMS LTD. 
2 Dalry Close. Old 
Town. Stevenage. Herts. 
Tel: 0438-6538 


COMPUTER & CHIPS, 
Feddinch Mains House. 
St. Andrews. Fife. 
Scotland 

Tel; 0334-72569 


35 Walnut Tree Close, Guildford, Surrey, GU1 4UN. 
Telephone: (0483) 503121. Telex: 858306 


HEWART MICRO- 
ELECTRONICS, 
95. Blakelow Road. 
Macclesfield 

Tel: 0625-22030 
KARADAWN LTD.., 
2 Forest Way. 

Great Sankey 
Warrington. 

Tel; 0925-572668 
PHOTO-ELECTRICS, 
459 London Road. 
Sheffield. 

Tel: 0742 53865 


ARC ELECTRONICS, 
54 Heron Drive. Sandal. 
Nr. Wakefield. 

W. Yorks WF2 6SL 

Tel: 0924-253145 
VICTOR MORRIS 
LTD., 340 Argyle 
Street. Glasgow. 


G2 8LY 

Tel: 041-221 8958 
COMPRITE LTD., 
Thorite House 
Larsterdyke. 
Bradfor 

Tel: 0274-663471 


GNOMIC LTD., 
46. Middle Street 
Blackhall. 
Hartlepool. 

Tel: 0783-863871 


BRIERS COMPUTER 
SERVICES, 1. King 
Edward Square 
Middlesbrough. 
Cleveland. 

Tel: 0642-242017 


3 LINE COMPUTING 
36. Clough Road, Hull 
Tel: 0482-445496 


H.C, COMPUTER 
SALES LTD., 182. 
Earisway, Team Valley 
Trading Estate. 
Gateshead 

Tel: 0632-8748 11 


EWL COMPUTERS LTD,, 
8. Royal Crescent. 

Sy, 

Tel: 041-332-7642 
EVERYMAN 
COMPUTING, 

14 Edward Street. 
Westbury, Wilts. 

Tel: 0373-864644 


Please add VAT to all prices. 
Delivery at cost will be 


advised at time of order. 
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Cylindrical life 

DEF INTA-Z:GOTO20 
FORX=KTOK1 : IFPEEK(X)=42THENS 
NEXT: IFPEEK(14400)=OTHEN2ZELSE3O 
IFPEEK (X-65) =42THEND=D+1ELSEC=-65 
IFPEEK(X+1)=42THEND=D+1ELSEC=1 
IFPEEK (X-64)=42THEND=D+1 ELSEC=-64 
IFPEEK (X+63)=42THEND=D+1ELSEC=63 
IFPEEK (X+65)=42THEND=D+1 ELSEC=65 
IFPEEK (X+64)=42THEND=D+1ELSEC=64 


1 
Zz 
3 
4 
5 
& 
Yd 
8 
9 
5 


IFPEEK(X-1)=42THEND=D+1ELSEC=-1 


IFD>MORD< STHENPOKE X » 32ELSE IFD>PTHENPOKEX+C 142 9S 


+ D=O09C=0:GOTO3 
CLS:PRINT PRINT" 
INPUT" 
FOR CELL TO SURVIVE"sS 


ENTER ( 0-83 ) 


(continued from page 148) 

Tunnicliffe of Tilton-on-the- Hill, Leices- 
ter, who has provided two programs to 
add a little life and bounce. Cylindrical 
Life is very simple: the keys W, X, A and 
D will move the cursor, while S fires a 
shot on to the screen. 

When you have finished putting your 
cells on to the screen, press the Esc 
key, } , to start the program. The screen 
is continually scanned to make it appear 
that one cell depends on the next at the 
time of scanning only, i.e., if one cell dies 
the death is recorded immediately. For 
each cell there are eight possible neigh- 
bours, given by lines 4 to 11. D is the 
total number of neighbours and C is the 


Screen print. 

Toe HS=". 

28 K=VARPTRCAS> -FOKE K. 64 
“FORE K+1,8 °POKE K+2,64 

3h FOR J = 1 TO 1lé: LCERINT At 
4G IF PEEK CK +19<192 THEM POKE 
H+1.,PEEKCK+1>+64 > ELSE FOKE 
E+1,0 ° POKE K+2. PEEK CK +2941 


IFPEEK (X-63)=42THEND=D+1ELSEC=-63 


“PRINTIPRINT 
LEAST NUMBER OF SUROUNBING CELLS NEEDED 


oa NET 


Breakout. 


1 REM HE )) BREAKOUT ( ( 
2 CLEAR200: DEF INTA-Z:SC=0:SL=1 :NN=4 


22 
23 


= Open file: Tandy 


INPUT " MAXIMUM BEFORE DEATH "$M 
INPUT “NUMBER AT WHICH REPRODUCTION 


CAN START"3P 


24 
30 
40 
50 
60 
70 
80 
90 


POKESP 32 


K=15425:K1=16319:CLS:SP=K:POKE SP,143 
A#=INKEY#: IFA€=""THENSO 


IFA#="C"THENGOTOZ 

IFA#="W" THENSF=SP-64 #GOTO100 
IFA#="X" THENSF=SP+64 :GOTO100 
IFA&="A"THENSP=SP-1 :GOTO100 
IFA#="D" THENSP=SP+1 :GOTO100 
IFA#="S"THENPOKESP » 42: SP=SP+1 


100 IFSP<153460THENSP=SF+1024 


’ position — if any — of a space so that if 
reproduction occurs time is not wasted 
looking for an empty space again. 

Speed is of the utmost importance, and 
you don’t have to sit waiting for the next 
“scan” to see what is happening. The 
CPU is sent in a buzz between lines 3 and 
13 until Esc is pressed. It is noticeable 
that the = operation is faster than using 
logical And. The top and bottom row are 
not used. This speeds up the program and 
prevents the Poking of system-crashing 
memory locations. 

Breakout is more complicated. The 
moving character is controlled by the 
Peek (14400). After a breakout, more 
bricks are placed in both walls, and each 
brick is worth more. A bonus and extra 
ball are provided after every sheet 
beyond 1,000 points. 


Screen print 

A SHORT BASIC ROUTINE for printing the 
contents of the screen comes from Gor- 
don Grant of Crumpsall, Manchester. 
Only printable characters are acceptable, 


BY A.J TUNNICLIFFE #4 


+60T0300 


3 CLSSBKE=CHRE(191) SSé=STRINGE (3) 149) 


7 PRINT@10:STRINGE (NM 136)» "SCORE " 
8 PRINT@64»SS#3 


$903 *PRINT@33s "HIGH SCORE SHS; 


110 IFSP>14383THENSP=SF-1024 
120 FOKE SP,143:GOTO30 


but otherwise it is very fast and con- 
venient to use. It is best used by a Gosub 
following an Inkey$, otherwise the 
prompt will be printed as well. 

A string-variable name entry is created 
at line 10. The length of this string is then 
forced to be 64, and its start address is 
forced to the start of screen RAM at line 
20. The string is LPrinted 16 times, its |. 
start address being incremented by 64 
each time. 


Fireworks 

FIREWORKS is a one-line program’ for 
Tandy and Video Genie users from Chris 
Harrison of New Ash Green, Kent: 

10 CLS: FOR J = 1 to 5: N = RND(70) + 5:G 
= N + 121: FOR A = 16383 TO 15360 STEP 
—.N: POKE A,G: NEXT A: FOR B = 16383 TO 
15423 STEP — N: POKEN,G: NEXT B: NEXT 
J: GOTO 10 

Users of other machines will need to 
know that 15360 is the top-left corner of 
the screen; 15423, top-right corner; 
16319, bottom-left corner; 16383, 
bottom-right corner. i] 


9 FORR1=27014:FORRH=0TOBL SPRINTER #64+RH+D+30) BKé § $D=1-DsPRINTOR1#G4+RHH52 BKE 5 SNEXT NEXT s PRINTO960 »SSE5 
10 A=O8X=242Y= BsH=-1:V=0:K=15360:B=512+K :BA=140:BT=170:SPé="_":POKEB, BY: BH=Sa3+K : BS=191 +K FORWH=0TO2000: NEXT :GOT060 


20 G=PEEK( 14400): IFG=OTHENSS 


21 IFG=16THENIFB< BHTHENPOKEB » 32: B=B+44 : POKEB BT +GOT045 
22 IFG=8THENIFB)BSTHENPOKEB 32$B=B-64 :POKEB »BT 


45 IFX=1 THENSSELSEIFX>SOTHENZ50 
47 SP=X+H+(Y¥+V¥) #644K 2 A=PEEK (SP) 


SO IF A=S2THENPOKE X+¥#64+K 1325 X=K+H:Y=¥+VSPOKESP: 140 #607020 
SD [FA=149THENPOKEX+Y#64+K » 32:V=-Vi ¥=7+V: GOTO20 

56 IFA=191 THENPOKESP 323 H=-HeSC=SC+SL#10%PRINT@22 9SC3 § [FSCCHSTHENGOEL SEHS=SC sPRINT@43HSs :GOTOSO 
59 Z=PEEK(Y#54+K) :POKEY#64+K+1 1 325 X=28 [FZ=170THENH=1ELSE200 


60 VERND(3)-25POKEX+¥#64 1 325G0T020 


200 POKEB) 32 NM=NN-1 5 IFNEK 1 THENZ30EL SEPRINTE10)" 


260 PRINT=PRINT" 
300 CLS:PRINT?PRINT:PRINT™ 


HIT = ‘NEW LINE’ TO PLAY " 


BREAKOUT 


oeeBY Acd.TUNNICLIFFE “PRINT:PRINT" 


305 PRINT:PRINT:PRINT:PRINTsCHRE(191)3" = 1 0° 
S10 Ské="":SKE=INKEYVE: IFSK#="" THEN 310 
320 IF SC>1000 THEN IF FL=0 THEN NAENN+L 


330 BL=28SL:G0T03 


150 


"; SPRINT@10,STRINGE(NM» 136) 5 >FORDD=0T02000 *NEXT :GOTO10 

230 CLS$SC=0:NM=4:FL=02SL=1°PRINT: INPUT" DO YOU WANT TO PLAY AGAIN “s@#:IFQé="Y"THENSOOELSE END 

250 CLS!FORGG=0707 :PRINT@524 CHRE(23);" BREAKOUT !! *:FORDD=OT0300:NEXT?PRINT@524 sSTRINGE(201 32) 3 3FORDD=010300+ NEXT: NEXT 
251 CLSSIF SL>6 THEN 320 ELSE SL=SL+t : 
255 CLS?PRINT:PRINT:BP=BL#50:SC=SC+BP ¢PRINT ‘PRINTCHRE(23) :PRINT  STRINGE(BL:179)5" X 50 * 


BONUS POINTS AWARDED "sPRINT:PRINT »CHRE(191);°="sSL#10=FORTT=0T02000:NEXT :GOT0320 
UP= (ESC) 


DOW = (CTRLL) 
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PErT Program for PET’s & some CP/M machines. 1200 
activities under 400 cost codes. Keyboard entered 
networks give a critical path. Fixed & free float and 
earliest/latest, start/finlsh times. Reports can be 
screened or printed. Activity costing & targeting 
included. Now with hierarchical cost codes. £205. 


PErT 


48k Personal Computer with real world 
expansion. 16 colour graphics with stereo sound. 
Socket for printer on RS232 port. A thriving 

user group is providing software. Paddles 
and graphics tablet available. 
£595 inc 14 programs. 


‘WHITE PLANES’ 
255 Archway Road 
Highgate 

London. N6 5BS 
01-340 4582 


We can supply a host of $100 cards 
(including RTC’s, A/D, battery 
memories & graphics application) 16 
bit cards include 9900 CPU & 256k 
DRAM. Both UK made. Floppy discs, 
drives & connectors. 


We will repair and/or overhaul your QUME, 


DIABLO, NEC, TEC or RICOH for £80. If the 


/ | J > problem is serious causing us to charge more we 


will ring you first. If you do not like the estimate 
there will be £35 handling charge. VAT and 
carriage extra. 
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MACHINE LANGUAGE MADE SIMPLE 


ZX80 AND 2X81 


Mailing 
Floppy Disks? 


Use Swan Disk Mailers — and get 
Safety in the Mail 


This new book is a must for any SINCLASR user who 
wants to make full use of his SINCLAIR.ZX80 and 
ZX81. Go beyond Basic into the world of MACHINE 
LANGUAGE PROGRAMMING and open computer 
horizons you never thought possible! Learn how.to use 
the SINCLAIR computer's own language and finally 
find out what PEEK and POKE is all about! 


MORE COMPUTING POWER IN LESS 


Now used by over 1,000 computer companies, 


SPACE! FASTER 
RUNNING PROGRAMS! 


=< Written for the complete beginner as 
wag Well as for the experienced 
fan SINCLAIR user, MACHINE 

me LANGUAGE MADE SIMPLE has 
over 120 pages packed with 
programming techniques, hints and 
Bee tips. 
WRITE YOUR OWN MACHINE LANGUAGE 
PROGAAMG... 


* USEFUL BASIC PROGRAM TO EDIT MACHINE LANGUAGE * er a 

Gee Nese OF THE INSTRUCTIONS GROUPED BY SUBJECT A’ 

NESS * NUMEROUS SAMPLE MACHINE LANGUAGE ROUTINES S DESIGNED 
*« 


hig eee 
2 e .— ry 


SPEGIFIGALLY FOR THE SINCLAIR 80 & 81 * SIMPLE EASY TO USE LOOK UI 


en 

+" £8.95 (plus 50P pap) * 
BSS SSS eee ee eee eee 
| Please send me copies MACHINE LANGUAGE MADE SIMPLE 


FOR YOUR ZX80 & ZX 81. | 
a Orders to: Melbourne’ House Publishers, 131 Trafalgar Rd, London SE10 | 
| Correspondence: Glebe Cottage, Glebe House, Station Rd, Cheddington, 

Leighton Buzzard. Bedfordshire LU7. | 


Please enclose cheque or P.O. for £9.45 per copy. Orders outside the UK £9.95 r 
NAME ..... 
ATSDR Se cise cor reey AR coroer ee vec i reais cj seeps - taneedcea ecsve2 ll 
SR SSS oSeaeee Soe eaeAoe 
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Swan Disk Mailers. provide outstanding postal 
security at economical prices. 

Combining great strength with simplicity of use, 
Swan Disk Mailers are manufactured from rigid white 


corrugated, holding up to four disks. 


There are two sizes available: 8-75”X 8-75" & 6" 6” 


ring 

01-607 9938 
for Free samples 
and prices 
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Hard-copy graphics 


HERE IS a routine from Keith Bremer of 
y A i 80 Manchester to produce graphics hard 


copy from a Nascom using the [OSL 
graphics board. The output is specifically 


designed for a Nascom Imp with the 
ZODI AC | Imprint option, but could be modified 


easily for other printers with graphics 
capability. 

The IOSL graphics board uses a 
memory-mapped display, where each 
bit represents a single pixel on the 
screen, and is 0 for black or | for white. 


178 
3aE@ acot 2188 
a190 
4248 
30E@ C92 a210 
a220 
8230 
30E@ aaiF 8248 
a25a 
3GE9 aQ6F a260 


Each byte in the display area holds eight 
bits on a horizontal line of the display. 


Pr teet tee sst test terest aster te tese tt ty 
3% NASCOM GRAPHICS HARD-COPY OUTPUT * 
7* CIOSL Screen sparhacs vi NASCOM ¥* 
$k: IMF printer with IhMPrint ROM) * 
FORO OO SOR ORR K OR OOR O KAO RK FOIOK 

$ 

tMay be entered from BASIC or other 
slansuasdes ts dive a hard sary of the 
socurrent grafPhics memory ta the IMF. 
INo -ineut Farameters are resuired the 
Jnecessary values being taken from the 
jdrarhics driver’s worksrace. 


DSFSZE, EQU ithe adcress of a byte 
Foontaininsa the cisrlay 

, *size as no. of lines. 

DSFSTT EQU £C92 #the address of a word 

; sholdins the disrlay start 

; #Fointer to RAM 

GMODE EQU £1F sIMFPrint grafhic mode 

; sinitialisation 

SRLX EQU £6F #NAS SYS serial outeut 


@270 ¢ 


4280 
9296 
4306 
@FCR 63140 
GFC@ BDA 9320 
4338 
GFC2 Faaa 8348 
4359 
4348 


’ 
*STORAGE USED: 


£QGBRD sie @.74 as a hinary mixed 
Snumber nn. ff in hex 

248 wremainings bytes to fill 
tthe IMF buffer to 768 


’ 
0370 5 


938a 
oaae@ 8390 
@a@8 219000 8©6a400 
8416 
8424 
0430 

84408 
8458 

8468 
8474 
6480 
8490 

@500 
@518 
8526 
8530 
8548 
ES assa 
DS 95468 
F5 a570 
cs e58a 
3Ea7 8598 
STAs 8608 
CB38 0616 
5 CBi9’ 4628 
CB39 0638 
CE39 0648 
47 658 
B4 4660 
AF 674 
37 9680 
17 0698 
10FD a788 
2 110788 9710 
0720 


HCOPY LD HL»@ finitial Y coord 

, 

7The followings loors down the screen 
Fouteutting 7 screen lines at a time 


’ 
HC1 LD AsGMODE IMF grarhics mode 
j SCAL SRLX fwrite A to Prrinter 
Lo BC»@ sinitial X coord 
XOR A fFerevious byte outrut Cinitially 6) 
LD DeA sfractional Fart of X coord 


The following loses along a 7 line hand 
of the screens outruttins bytes ta the 
erinter in sraehic form 


U2 
, 
’ 

HC 


FUSH. HL #save Y 

PUSH DE f#save X fraction 

PUSH AF #save Frev byte 

PUSH BC #save X coord 

LD As7 §mask for bit. within byte 

AND C #set bit no (@..7) 

SRL B divide X by B to set byte in line 
RR : 

SRL 

SRL C 

LD B»A shit no into B 

INC B #adJust hit no. 

XOR 

SCF 

RLA shift A left ta set hit mask 

DJNZ HC2A 

LD DE» £6067 *D=current byte/E=line count 


(listing continued on next page) 


For a complete line of video output, 48 
bytes are strung together in a row to give 
384 pixels in the x direction. Successive 
lines of 48 bytes each are used to provide 
up to 224 lines on the screen, 10:5K. See 
figure 1. 

With the Imprint facility on the Nas- 
com Imp, graphics output is possible, 
giving a horizontal resolution of 760 
points with a slightly lower density verti- 
cal resolution. Output is achieved by 
sending a control character, 1F hex, fol- 
lowed by exactly 760 bytes to be printed 
in graphics mode. These bytes hold seven 
bits of data corresponding to the seven 
pins in the print head, leaving one bit 
which is ignored. The bit-to-pin relation- 
ship is shown in Figure 2. 

At the end of printing a graphics line 
the Imp performs only a partial line-feed 
so that there is no gap between successive 
bands of graphics output. An image is 
formed by adding further bands of 
graphic output as far as necessary, as 
shown in figure 3. 

This routine involves conversion from 
the horizontally-oriented bytes of the 
memory-mapped display to the vertically 
orientated bytes required by the printer. 

Unfortunately the Imp does not give 
the same number of dots per inch verti- 
cally as it does horizontally. The ratio is 
about 74:100 or 0.74, so if pixels are 
transferred directly from the display, 
where the ratio should be about 1:1, then 
the printed image appears to be too tall. 
One method of avoiding this distortion is 
to adjust the output so that the printed 
image has the same proportions as the 
displayed picture. This routine does this 
by stepping along in the ‘x’ direction by 
0.74 at a time instead of 1.0. This gives a 
much closer degree of geometric accuracy 
than direct output of pixels but means 
that some pixels are sampled twice during 
the output process. 

The second problem is that the Imp 
print head cannot be driven so that one 


Figure 1. 


Di 
2 isplay 
- = 
a ~ 
- a 


oa , 
- re 4 \ Memory. 
[byte byte ZI id 
48 bytes per line 
up to 224 - 


ae 


Figure 2. 


(ignored) 
prs 
CS 1. Print head 


bottom 


Ss 


pitol ] 


760 bytes per ‘band" | I] 1} one" band® 


NW each byte has 7 bits of graphical TT 


information 


Figure 3. 


as many’bands’ as you need. 
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Open file: Fa 90 


(listing continued from previous page) 


@738 #The following loces down 7 lines at the 
0748 fecurrent X coordinate to obtain a 7 bit 


display @756 Fvalue to Print 
@760 
FS @776@ HC3 PUSH AF fsave bit mask 
cs 6788 PUSH BC #save rosition 
ES 8790 PUSH HL Ssave Y 
ED4B91@C 0880 LD BC»( DSPSZE) sno, of lines in display 
37 g810 SCF 
ED42 6826 SBC HL»BC fcomrare with current Y 
EL @a30 FOP HL 
C1 8840 FOP BC 
3017 aase JR .NCrHC4 FJume if Y = max Y 
ES 8869 PUSH HL Fsave Y 
cs 0878 PUSH BC $multirly HL by 48 
Printer ES a8ea PUSH 
output ei) 08928 ADD 
ci 8988 POP 
a9 a91a8 app 
29 8928 ADD 
29 6930 ADD HLeHL 
29 6940 ADD HLyHL 
29 a95@ ADD HL HL 
Figure 4. ED4B92@C 89460 LD BCs(DSFSTT) sstart of disrlay 
a9 8978 ADD HL+yBC HL = addr of start of line 
a P ; : . . ~ ci 8980 POP BC +X disrlacement within line 
pin will print two adjacent pixels. This 0990 ADD HL+BC sHL = addr of byte in line 
problem only arises in graphics output. 1am ee) teeet Bi vein neve 
and is in any case taken care of by th ee ga Ss ig 
: Ny (BENS € of by the 2 1920 INC HL ister Y down to next line 
Imprint routines inside the printer. How- 1030 JR ZyrHC4 #skie carry if zero 
ever, if the program tries to print adja- epee io. fis 
Fi a 2 : ishift 0 far next bit 
cent pixels, then Imprint lights the erro1 1060 DEC = thine count 
lamp. To avoid this, the hard copy 1470 JR ZrHCS fend Pv af zero 
routine adjusts the output appropriately pp | . 
before sending the data to the Imp, by | |. 1100 5 ee ee 
suppressing a bit, if the previous byte also 1118 fend of loor to find 7 bit rattern 
had that bi : i 
ike set _ 1130 HCHALF JR C1 shalf wav viume for outer 
_ Considering these problems, it is poss- 1140 3 Floor for relocatability 
ible to show how the routine builds up its sae ie 
. Be. . 6 a POF AF slose bit mask 
output on the printer. This is shown in 1170 FOP” BC treccenel x cooed 
figure 4, which represents part of the ( 1180 POP AF frrev byte 
screen display and the corresponding ieee See ager er ete 
‘ : : ‘ 4 > AND UD sadJust current byte for IMF 
printer image. The screen display Os 1210 #(see note on IMPrint grarhies rin 
laid with the corresponding printer dis- 1220 idriving limitations! ) 
play pixel positions in dotted lines. The lade ee ne ic, ee as 
pixels shaded but marked X would be set, 1250 aint 
but are suppressed by the routine. 1268 SCAL SRLX jwrite byte co printer 
The subroutine comprises three major es ae a eRe Utes. 4 
loops, nested within each other, to output 1299 ] BIC Site eee iad 
a single vertical byte, within a loop to f 1300 C»D #fraction 
output the 760 bytes needed for a single er Pat Mie eg ae pa Malad 
= . yi , va ower yYtEes 
band, within a loop to output the total ceea 1330 hea Meaney Uacci ean ee 
number of bands needed for the image. SS 1348 BEA HOTEINS ifirtahevery sha) 1) 
Two data words are used, to define the e boi § ae peas Set ee 
. + ‘ f ’ 
horizontal increment of 0.74 which may 218001 1370 HL»384 imax X value 
thus be changed by the user for other zn is = 
afi é . : @ HL» Fcomrare X with max X 
configurations and a count to define the ED 1480 HL #restore Frev byte into H 
number of bytes to fill out to 760 on a 372 7C 1414 ArH then A 
line. This is calculated as Ge de ReereekoresY 
HREM := 760 — INT(384/HINC) 3096 or : NCsHC2 Floor back for next X 
. * Teed % 
where in this case HINC = 0.74 giving 1458 jend of loop to outeut a band 7 lines wide 
HREM approximately 240. ines 
wage . ‘3.4 a q os . 
The filling-in bytes are all zeros, and ED4BC2@F 1470 LD * BCy(HREM) bbytes to fill IMF buffer 
7 ao 04 1486 INC B fadJust in case zero 
since the Imp in normal mode ignores ac 1490 INC C 
nulls, then the value of HREM need not Oe: ‘Melala 2A 52) CNR EG Ao Cirle 
be exact so long as the total number of a na <n, pot 5 e lig” ggg 
bytes output is 760 or just over. 20FB 1530 JR = NZsHCS 
The code SCAL is a specific NasSys ¢ ey 1548 BDIJNZ HCé swrite nulls until BC 
: é aa 1558 LD BCs7 sincrement for Y 
moni 
tor code which generates a call to a a9 156@ ADD HLyBC ister to next band 
subroutine, in this case the serial output ED4E910C 1570 — LD BCe(USFSZE) #disrlav size 
routine, SRLX. This code may be a ae 
replaced for other machines by an : 1406 SBC HtLsBC fcomrare Y with max Y 
appropriate Call. The routine is relocat- 1610 POP HL 
able, the assembly listing being given for per 7, mane. te 
an origin of 0000. It is also possible to 1648 5 
hold the routine in the same RAM block 1656 send of routine 
1668 3 


as the graphics memory map. 
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THE 
VIC 
NEEDS 
VIC 


REVEALED 


THE DEFINITIVE REFERENCE 
BOOK ON THE VIC SYSTEM 
FROM NICK HAMPSHIRE 


Now available. Price £10.00 from Commodore dealers 
and bookshops. Nick Hampshire Publications, P.O. Box 
13, Lysander Road, Yeovil, Somerset. 
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DISC 
DIALOGUE 


QERA changes 


THE QERA ROUTINE by David Meeks, 
Disc Dialogue, January 1982, is most 
useful, writes A P Hill of Exeter, Devon, 
' but there appears to be one major error 
and two minor errors in the listing. The’ 
algorithm to calculate the position of the 


unambiguous file name, UFN, in the 
directory buffer is false. It always returns 
the wrong location when the UFN is 
located at the start of the buffer, OO80H 
returning the value 0000H. 

As only the lowest two bits of the value 
returned by the BDOS in register A are 
of interest to us, a better dlgorithm is to 
simply check the value of these bits, 
giving four possible values — 0, 1, 2 and 
3, These values show exactly where the 
UFN is located in the buffer. 


Listing 1. 
BUFPOS MVIB, 1; counter =1 
RRC ; lowest bit set? 
JNC NOLSB ; jump if not set 
INR B ; inc count if set 
NOLSB RRC ; next lowest bit set? 


ne IG NONSB ; jump is not set 


inc count by 2 as 
INF B ; this bit = 2 
NONSB LX! H, 60H : 20H below buffer start 
LX! D, 20H 
FCBLP DAD D 
DCR B 
DNZ FCBLP 


; add 20H to value in 
; H until count = 0 


File sizes. 


default feo 


open file 


0 = first UFN 0080H 
1 =second UFN O0A0H 
2 = third UFN OOCOH 


3 = fourth UFN OOEOH 

The code in listing 1 will achieve the 
required result. The H register now con- 
tains start location of UFN in buffer, and 
this piece of code should be substituted 
for the lines after 

NEXT: der A 
up to, and including the line 
mov L, A 

The return from this routine to CP/M is 
liable to produce errors. A better method 
is to store the value of the stack-pointer 
on entry to the routine — say, in OLDSP 
— and restore this value on exit from the 
routine. Further, the return to CP/M 
should be via a jump to the main entry 
point at OOOOH, and not via a return. 


Thus 
START LXI, H, OH 
DAD SP 
SHLD OLDSP 
LXI H, STACK + 32 
SPHL 
and 
BOOT LHLD OLDSP 
SPHL 


JMP 0000H 

The section of code to print the drive 
number, within Print: is incorrect. As the 
drive number will be 0, 1, 2, etc., adding 
the value 40H will produce the ASCII 
codes A, B, etc. Thus 41H and not 40H 
should be added in the seventh line of this 
section. 


File sizes 

THIS CP/M PROGRAM from Jonathan 
Palfrey of Warwick, written for the 
Microsoft assembler, counts the number 
of lines in a file. It operates by counting 
characters and end-of-file markers which 
are not preceded by CR or LF. 

The program returns to the CCP when 
finished. This improves its speed, but 
means that it cannot be included in Sub 
files. If you find this feature inconvenient. 
change the last two occurrences of “‘ret™ 
to ‘jp 0”. 


"Last character” = LF 


Open file: lis c=—= 


161D 
161E 
161F 
1620 
1621 
1622 
1623 
1624 
1625 
1626 
1627 
1628 
1629 
162A 
H, OOSD 162B 


Listing 2. 


> Dp DP >D 


Ope = leer Sr 2m ae For 2 ee 


Continually typing STAT can 
become tedious and a small patch will 
enable you to type STAT, STAT B:, or 
indeed STAT D: — if you have four disc 
drives — and get the full listing of all file 
names and sizes. Any superfluous blanks 
in the command line will result in the 
original one-line message being dis- 
played. 

The first instruction in STAT.COM is 
an unconditional jump to (433H. My 
patch substitutes a jump past the end of 
the program, and then jumps to 0433H. 
This can be done using DDT, and the 
result appears as in listing 2. 

Notice that you can still get the one-line 
display of remaining space, if you really 
want it, by typing “STAT ”. — with a 
space before the closing quotation marks. 
Also, the original ‘‘STAT *.*”? command 
still works, as do all the other STAT 
options. 

The new version of STAT.COM may 
be saved on disc by giving the command 

hy SAVE 22 STAT.COM 
immediately after getting out of DDT. 

The resulting version of STAT is of 
course non-standard, but I think the 
change is a significant convenience if you 
want the full listing and only a very minor 
inconvenience if you want the one-line 
display. 


ML holds Line count to be put into Ic@ 
power-of-ten table 
set digit count = 0 


losd de with power of ten 
clear carry 

subtract powar of ten 

go if done 

increment digit count 


set line count to 0 


push last charecter 

push Line count 

default fcb 

restore to positive 
store digit count 
increment buffer pointer 


read from file 
pop line count 
pop last character 
successful read? Point ta next power of ten 
4 power —pf-ten ~= 1 

start of default buffer repeat outer loop 
get next cher from buffer 
if end of file 


get address of line count string 
Jump out of rrec loop 


nextl2ze 9° past leading zeroes 


4# CR then 
incresent line count 


remesber last character 
increment pointer to buffer 


noterr 


display line count string 


4f still within buffer 
go to next character 
else read new record 


and return to CCP 
nofiles 


iseofs look at last character 


} return to CCP 


socogs 1000, 100,10, 1 
lines 1 30 jun 1961 0 jpr palfreys’ 


incremect line count if not LF or CR "no such filet’ 
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| Musical moments 
PROGRAMS on Apple II Plus which are 
repetitive in nature can be livened up 
considerably by including short tunes, 
writes Michael Findlay of Belfast. These 
can easily be added to.any Basic program 
and are particularly useful in acting as a 
reward for a correct response. 

There are two methods of adding a 
tune to a program. The Apple II's 
speaker can be addressed by means of a 


Listing 1. 
$02E2L 

Q2E2- AD 30 C0 
Q2E5- 88 

Q2E6- 0 05 
QO2E8- EE! 02 
Q2ER- FO 09 
Q2ED- A 

Q2EE- 00 FS 
Q2F0- AE EO 92 
Q2FI- 4C £2 02 
Q2F6- 60 


Table 1. 


| | (2) (1's) (1) 


rol fe 
mi Tt 


at bat 


11 


oS 
ei 
re 


a) 


SHE4E 


mi, 
a 


1 


os 
ios 
= 

2g 

+ 
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machine-code routine which will have to 
be BLoaded at the start of the program. 
Alternatively the routine can be entered 
as Poke statements directly from the 
program, perhaps as a subroutine. 

The ITT 2020 manual gives one par- 
ticular machine-code routine for playing 
a tune, but this is unsuitable for the 
Apple II, as it would occupy a portion of 
its zero-page memory already in use. This 
machine code has therefore been 
amended slightly so that it occupies a 
vacant part of the Apple II memory near 
the top of page two, starting at address 
$02E2—738 decimal in listing 1. 

It is a very short program and is easily 
entered from the keyboard in the usual 
manner: 


CALL — 151 
OE2 : AD30 CO 88 DO O05 
pie es@tc. Return 
After entering, check the listing by 
02E2L 


and the listing should appear on the 
screen. It may now be saved on disc by 
the command 

BSAVE TUNE,A$ 02E2, L21 

Alternatively, instead of using this 
method, the equivalent information may 
be Poked into the same memory locations 
using a Gosub like the routine shown in 
listing 2. The disadvantage of this method 
is that this subroutine has to be typed into 
each program which requires a tune, 
whereas two instructions inserted some- 
where near the start of your program 
such as: 

40 D$ = CHR$ (4) : REM Control D 

50 PRINT D$; “BLOAD TUNE, A$ 02E2” 
will add the same information to the 
memory from disc with less trouble. 

The frequency and the length of a note 
are determined by the speed at which 
loops are executed in the machine-code 
routine. The routine searches for the 
pitch value — between zero and 255 —in 
location $02E0 — 736 decimal — and the 


length value in location $02E1 — 737 . 


decimal. The appropriate values must be 
Poked into these locations from the Basic 
program. 

The pitch values are given in table 
2. For notes one octave higher, simply 
halve the values given. The length of the 
notes are shown in table 1. 

To play a single note, you have only to 
insert the following instructions: 


Sample program. 
100 REM 88% BLUE DANURE see 
110 REM PITCH & LENGTH OF NOTES 


REM WRITTEN AS CONSECUTIVE 
NUMBERS 

REN IN FOLLOWING DATA 
STATENENTS 

DATA 128,128,128, 128, 102,12 

8,87, 128,87, 255,87, 128, 87,25 

5, 102, 128, 102, 255 

DATA 128,128, 128,128, 102,12 


8,87, 128,87, 255, 87, 128, 87, 25 
5,97, 128, 97, 255 

160 DATA 135,12B, 135, 128, 114,12 
B, 76, 128, 74,255, 76, 128, 76, 25 
597,128, 97,255 


170 DATA 135,128,135, 128, 114,1 
28,74, 128, 76, 255, 76, 128, 76,2 
95, 102, 128, 102, 259 

180°D6 = CHRE (4) 

190 PRINT D$;"RLOAD TUNE, A$02E2" 


200 REN SPECIFY NO.(X) QF NOTES 


210 X = 36 

220 "= 1 

250 F = 736:LN = 737:T = 738 

240 FOR I = 1 TOX 

250 READ P,L 

260.L = INT (LM): IF L > 255 THEN 
L225 

270 POKE F,P: POKE LN,L: CALL T 

280 NEXT 


100 POKE 736, 195: POKE 737, 128: 
a ——_S 


Pitch 
CALL 738 
——" 
Monitor routine 
To play a tune with a sequence of 
notes, it is easier to add the pitch and 
length values of the various notes as Data 
Statements and Read the pitch P and 
length L as illustrated in the sample pro- 
gram. 
In line 260, the length of all the notes 
in a tune may be changed by altering the 
value of M in line 220, subject to L < 


Length 


+255. If M > 1 then the tune is slowed 


down, and if M < 1 the tune is speeded 
up. Various interesting effects may also 
be obtained by letting M vary and play 
just one note. 


Letter Shuffle 
THE OBJECT of the Letter Shuffle game by 
SA Reedy of Portsmouth, Hampshire 
is to shuffle the lines and columns in the 
square until the result shown in figure 1 is 
obtained. 

The rows and columns may be shifted 
simply by pressing the key labelled for 
that row or column. In the bottom right- 
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es (C1 file: Apple 


fetta ine Cnty Cae giceeeh 
a ae = 


A 6 (eh 


é 1 
Gis E Fe 
t 


hand side of the screen there is a section 
which says whether your columns move 
from top to bottom, or bottom to top. 
Likewise it will tell you whether your 
rows move right to left, or left to right. 
This can be reversed simply by pressing 
the space bar. 

Lines 60 to 200 print instructions. 
while lines 210 to 320 print square grid, 
column and row labels. Lines 330 to 450 
randomly places data into two- 
dimensional array and lines 460 to 940 in 
the main program accept your move, shift 
appropriate columns and rows within the 
array and update the displayed grid and 
score. 

The program displays a direct map of a 
nine-by-nine two-dimensional array. All 
movements within the array use a sub- 
routine as shown in lines 570 to 640. 


Screen dump 


IF YOU BOUGHT an 80-column Epson 
printer for your trusty 40-column Apple 
II Shaun Hope of Milton Malsor, North- 
amptonshire has a program which will 
solve your printout problems. Unless you 
have an 80-column card your first print- 
out will come out like a typographer’s 
nightmare with random spacing and 
columns of higgledy-piggledy figures. 

Inserting the appropriate printer for- 
mat commands in all your programs and 
adding subroutines to switch the printer 
off and on at the right times would take 
hours. This simple subroutine is easy to 
incorporate into your existing programs 
and will enable the printer to reproduce 
the Apple 40-column format exactly as it 
appears on the screen. Admittedly you 
will be wasting half of each sheet of paper 
on the printout, but the extra space is 
very useful for adding comments. The 
general principles of this subroutine can 
be adapted for other machines provided 
that the screen display is memory 
mapped, that is, screen location is stored 
somewhere in accessible memory. 

The Apple primary text screen consists 
of 40 columns and 24 rows, giving 960 
possible positions for each screen charac- 
ter. Each character displayed on the 
screen is the content of one memory 
location. The actual memory used begins 
at decimal location 1024 and ends at 
2047 and is thus 1,024 bytes long. The 

(continued on next page) 
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Letter Shuffle. 


1 REM feletetcstaegededetdetebstticteas ok 

2 REM * * 

3 REM * LETTER SHUFFLE GAME * 

4 REM * CONCIEVED & WRITTEN +* 

5 * BY S.A.REEDY 6/5/81 + 

6 ca * 

7 REM sstetetotaistetctdokctc ted tk deka 
1a@D=4 

28 HT = 3:HI = 23:SC = G: DIM DSS). PECKS, 3) 
3@ HONE 

4@ VTAB 1: HTAE HI 

S@ PRINT "LETTER SHUFFLE” 

6@ HTAB HI: PRINT 

7@ HTAE HI: PRINT "YOU MAY MOVE ANY” 
S@ HTAB HI: PRINT "ROW! OR COLUMN BY" 


10@ HTAB HI: PRINT "ROW....... Chal 
11@ HTAB HI? PRINT "COLUMH....%1-92" 
126 PRINT 


136 HTAB HI: PRINT "PRESSING THE " 
146 HTAB HI: PRINT “SPACE BAR WILL " 
15@ HTAB HI: PRINT "CHANGE DIECTICH" 
16@ HTAB HI: PRINT “OF MQUENENT": PRINT 
17@ HTAB HI: PRINT "PRESENT DIRECTION" 
486 -HTAB-HI? PRINT "LEFT TO. RIGHT” 

198 HTAB HI: PRINT "TOP TO BQTTOM" 

286 PRINT : HTAB HI: PRINT "MCQWUE # "3 
210 UTAB 1 

220 Hinbol:rRine le Ss 4.5 6 7 S89" 
23@ FOR X¥ =1 T0 9 

24@ VTAB <2 * X%) 

256 4HTAB HT 2 PRINT" 

26@ YIAB <2 * K> + 1 ; 

2 HTAE HT -— 2: PRINT CHR ¢X + 192) 


28@ NEXT 

298 FOR 22 = 2 TO 2@: HTAB HT ~ 1: UTAB Zz 

308 IF 22 =8 OK 22 = 14 OR ZZ = 2 OR ZZ = 2@ THEN PRINT “#----~+---——+ 
a--——+"! NEXT 

Bi@ IF Z2 = > 26 THEN 338 

32@ PRINT "! 1": HEXT 

Sse Coin) gat Eton Cate tBMe UC thm, "B.C! ; 

340. DATA "DY. "EU. "FY "DT ME. "FY", "Es, YF" 


Soe) IAA “Gece see GO mon eg es ge Ut 

36@ FOR H=@ TO G9: FOR V=@T0% 

S7@ FSCH.U> = "2" NEXT = NEXT 

38@ FOR R1 = 1 TO 3: FOR R2 = t TO 27 

399 H = INT ¢ RND €1> * 9920 = JHT ¢ RHO <1) * 9D 
400 IF PS<H,U> < "." THEN S98 

41@ READ P#¢H.> 

920 HTAB (2 * HD + HT? UTAB C2 + UX + St PRINT FRCH.UD 


46@ FOR H = 6 T0 8: FOR V= 6 T0 2 
470 HTAB (2 * H) + HT? UTAB C2 * UD 
480 NENT = NEXT 5 

498 H = @:Y = 8 HTAE HI + 7: UTAB 19: PRINT SC 
Sea VTAB 19: HTAB 46: GET KE 

51a IF ASC <K#) = 32 AND D = 1 THEN O = G: GOSUB 999: GOTO Sau 
S2@ IF ASC ¢K#) = 32 AND D = G THEN D = 1: GOSUB 920: GOTO Sea 
S36 IF ASC (K#) < 65 OR ASC “K#) > 73 THEN 55a 
> 


+ 3: PRINT PCH. U> 


546 Ws ASC {K#> 65: GOTO 715 

S5@ IF VAL ¢K#> @ AHD VAL “CKS>) < 16 THEM H = ¢ VAL CKS) - 19! GUTO 5S 
73 

56a GOTO 49¢ 


Ss? FOR V = @ TO 8 
S8@ ASCUD = P¥CH,UD 


S9@ NEXT 
60a IF D = 1 THEN 636 
61@ FOR X= @ TO S:¥ = % - 1: IF ¥< @ THEN VY = 8 


62@ GOTO 6440 

630 FOR xX =@ TO 3:Y = X% + 1: IF ¥ > & THEN ¥ = @ 
648 PSCHLXD = ABCYD: NEXT 
65a FOR VY =6 TO 8 

66@ HTAB <2 * HD + HT 
67@ VTIAB (2 * > + 3 
698 PRINT PSCH.U> 

696 NEXT 

7e@@a sc = SC + 1: GOTC 45a 
71@ FOR H=8 T08 

720 ASCH) = PSCH,US 


73@ NEXT 
74a IF O = 1 THEH 826 
v75@ FOR K = @ TO SY = % i; IF ¥< @ THEN Y= 8 


76@ P$CX.U) = ARCYS: HERT 
yea FOR H = 6 TA 3 
736 HTAE ¢€2 * HD + HT? VTAB Ch + Us +S 
79G@ PRINT P#CH.U> 
seq NEXT 
81a sc = SC + 1: GOTO 49a 

“FOR X =O TU S:¥ = *% + 1: IF Y > & THEN Y = B 
S3@ PSCX,UD = ASCYD: NEXT 
34@ FORH=6 T093 
85a HTAB ¢2 * H) + HT: YTAB CU * 22 4+ 3 
866 PRINT PS<H,U> 
a7 NEXT 
g8@ SC = SC + 1: GOTO 43a 
89@ HTAB HI: VTAB 16: PRINT "LEFT TO RIGHT” 
9@6 HTAB HI: VTAB 17: PRINT "TOP TO BOTTON” 
91G@ RETURN 
926 HTAB HI: YTAB 16: PRINT “RIGHT TO LEFT" 
93@ HTABR HI: UTAB 17: PRINT “BOTTOM TO TOF” 
949 RETURH 
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Screen dump. 
2 REM >> TEXT SCREEN DUMF << 
19 REM 


A SIMPLE METHOD OF 
DUMPING AN APPLE JL TEXT 
SCREEN ONTO AN EPSON 

PRINTER 
BY SHAUN HOPE 
>>> COPYRIGHT 1981 <<< 


DEVISED 


WRITTEN ON A 48K DOS 3.3 
SYSTEM WITH AN MX-82 
PRINTER/INTERFACE TYPE 2 


Part 1. 


99 REM DOS & PRINTER CONTROL 


CODES TO BE INITIALISED 
IN MAIN PROGRAM 


100 R$ = CHRS (13):Ds = R$ + CHRS 


(4) 

109 REM PRINTER IN SLOT 1 

110 SLOT = 1 

169 REM REFER TO P.1S5 OF THE 
APPLE JC REFERENCE MANUAL 
FOR SCREEN CODES 

179 REM As CONTAINS THE ASCII 
SCREEN CODE 0 (THE 2 SYMBOL) 

169 REM L$ CONTAINS THE ASCII 
SCREEN CODES EXCEPT 0 IN 
CORRECT ORDER 

199 REM L¢ & AS SHOULD ALSO BE 
DEFINED IN THE MAIN PROGRAM 

200 As = "9" 

210 L$ = *ABCDEFGHIJKLMNOPORSTUVW 
XYZ" + CHRS (91) + CHR (9 
22) + 50 + CHRS(9S) + = 
"+ CHRS (34) + "£EZ&’ (D+, 
~./0123456789 8 5 <=>?" 


(continued from previous page) 

64-byte difference between 960 bytes 
and 1024 bytes is not used by the screen 
display but for peripheral devices. 

A map of the text screen on page 16 of 
the Apple IT reference manual shows that 
the locations are not in normal arithmeti- 
cal progression, though there is some 
logical order to them — this is why three 
loops are necessary. 

The screen-dump program first looks 
at each of the screen locations in turn 
from top left to bottom right of the 
screen. Then it decides which screen 
character is stores at that location. Next it 
determines a suitable printer character to 
use, and finally it prints that out. The 
program takes the precaution of protect- 
ing the display while this is taking place. 

Part one of the program consists of 
variables which need to be initialised in 
the main part of your program. Lines 100 
and 110 initialise necessary DOS and 
printer controls and set the printer inter- 
face to slot one. Lines 200, 210 and 220 
initialise two string variables A$ and L$. 


Cash Display. 


10 REN MAKE VARIABLE TO BE PRINTED = 7, 
20 REN THEN GOSLB Saeed 

3Q REN 
4 REN 
3@ FEN 
5Q02 2Z = 83. IF Z ( @ THEN 2Z = 1 


50018 Z = ABS (Z):2 = INT (2 * 108405) / 18 
STRE (Z) 


50028 2X$ = “,QB°: IF Z = INT (Z) THEN ZY$ = 
Sema IF Z¢ ) INT (Z) THEN GOTO See6e 


: Open file: Apple=== 


220 L$ = L3 + AS + LS + AS + LE + 
AS +L 
230 GOTO 2000: REM A DEMO 


Part 2. 


989 REM THIS IS THE MAIN 
ROUTINE FOR TEXT DUMP. 
INSERT IT IN YOUR MAIN 
PROGRAM AS A SBR, THEN 
PROVIDE AN OPTION TO USE 
IT IN YOUR SCREEN DISPLAY. 
REM SWITCH ON PRINTER AND 
QUTPUT TO PRINTER ONLY 

PRINT DS"PRE"SLOTgR$: POKE 
1656 + SLOT, 72 
PRINT CHR$ (27) CHR¢ (65) CHRS 
(8)5 
REM 1,J,K LOOPS CHECK WHAT 
IS ON THE TEXT SCREEN (REF. 
MANUAL P. 16) 
= 1024 TO 1104 STEP 4 


= J TO I + 896 STEP 1 


=0 10 38 
REM CHECK WHAT IS ON THE 
SCREEN 
= PEEK (J + K) 
REM PRINT THE RELEVANT 
SYMBOL 
IF X = 0 THEN PRINT A8y: GOTO 
1070 
PRINT MIDS (L$,X, 195 
NEXT K 
REM PRINT THE LAST COLUMN 
(OMIT SEMICOLON THIS TIME 
SO THAT WE ARE READY FOR 
NEXT LINE). 


‘The 256 possible screen characters, 
including inverse and flashing characters 
are defined on page 15 of the Apple II 
reference manual. The first screen 
character is placed in A$; the remaining 
255 are placed in L$. Two string variables 
are required because a string variable can 
hold no more than 255 characters. 

The use of these string variables is 
necessary in the first place because there 
are considerable differences between the 
normal ASCII character codes and the 
Apple ASCII screen codes. For example, 
ASCII code 13 is a Control-M— 
Return— but Apple screen code 13 is an 
Inverse-M. String variables allow you to 


| decide what to print in place of characters 


displayed on the screen in inverse or 
flashing mode. This program will print 
these characters as normal upper case. 
In part two, line 1000 switches on the 
printer. Note the vital R$ which is ASCII 
13, Return. The Poke kills any output to 
the screen to avoid disturbing the screen 
display while printing it out. Line 1005 is 
an optional extra, reducing the spacing 


USE "PRINT 7Z$’ TO PRINT VARIABLE CORRECTLY FORMATTED & ROUNDED TO NEAREST PENNY. 
USE 'TAB( # - LEN(ZZ$))' TO TAB ZZ$ AND BRING DECIMA. POINTS INTO VERTICAL LINE. 
"CASH FORMAT SUBROUTINE’ MODIFIED L.NELSON-JONES FEB 1982 TD ALLOW FOR -VE NUMBERS (CREDITS) 


SMB 27$ = ZY$ + 1X$: IF 2Z = 1 THEN ZZ$ = ‘-" + Z7$ 


50868 RETURN 

5068 7$ = STR$ (2 - INT (Z) + 2.08001) :YY$ = 
STR$ ¢ INT (Z))? IF LEN (Z$) = 2 THEN 

77$ = 1Y$ + YY$: GOTO B1e8 


LEFT$ (7% 3):27% = STRS ( VAL (YY$)):Z¥$ = 


5oa7@ IF Z ¢ 1 AND Z) Q THEN Yv$ = "QO": GOTD 50098 


5@08G 22$ = STR$ (2): GOTO S@10a 
SQQ9@ ZY$ = -STR¥ (Z):Z73 = YY + 1Y$ 
50180 IF 72 = 1 THEN 72$ = “-" + 17% 
SQ RETURN 
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1080 X = PEEK (J + 39) 

1090 IF X = 0 THEN PRINT A$: GOTO 
1110 

1100 PRINT MID? (L$,X,1) 

1110 NEXT J,I 

1115 PRINT CHR$ (27) CHRS (65) CHRS 
(12) 

1119 REM RESTORE SCREEN OUTPUT 

1120 POKE 11657 + SLOT, 40 

1129 REM SWITCH PRINTER OFF 

1130 PRINT D$"PREO" 

1140 RETURN : REM ROUTINE ENDS 


Part 3. 
1989 REM THIS IS AN EXAMPLE OF 
HOW TO USE THE DUMP ROUTINE 
1999 REM FIRST WRITE A TEXT 
SCREEN PAGE 
2000 TEXT : HOME 
2019 PRINT ">>> DEMONSTRATION OF 
TEXT DUMP TO AN <<<>>>" SPC 
10)"EPSON PRINTER" SPC( 10) 
"€<K<>>> BY S.HOPE COPYR 
IGHT 1981 Kcer 
2020 FOR N = S TO 23: VTAB N: HTAB 
N; PRINT "LINE "N: NEXT 
2029 REM PROTECT ALL BUT THE 
BOTTOM LINE FROM SCROLLING. 
2030 POKE 34,23 
2040 HOME : PRINT "KEY: <P>RINT 
OuT <E>ND <7?) "3: GET I 


$ 

2050 IF I$ = "P" THEN GOSUB 100 
0: GOTO 2040 

2060 IF It = "E" THEN 2080 

2070 GOTO 2040 

2080 POKE 34,0: HOME : END 


between lines on the printer to give hard 
copy which is in better proportion to the 
screen display. 

Lines 1010, 1020 and 1030 loop to 
follow a correct sequence round the text 
page, location by location. The excep- 
tions are the locations in the last column. 
Line 1040 determines the screen code of 
the character at the location. 

At line 1050, if the screen code is zero 
then a normal @ symbol is printed on the 
printer. In line 1060, if the screen code 
does not equal zero, then the appropriate 
character is selected from L$ and printed 
on the printer. 

Lines 1070 to 1100 are similar to lines 
1040 to 1060 but this time no semicolon 
is included in the Print statements in 
order to end a line. Line 1115 is optional; 
it should be included if line 1005 was 
included to restore line spacing to nor- 
mal. 

Lines 1120 and 1130 restore output to 
the screen and switch off the printer. R$ 
is not necessary this time — unlike line 
1000 where the printer is switched on. 

The third part demonstrates how the 
routine may be used from a program. 
Lines 2000 to 2020 creates a demonstra- 
tion display. Line 2030 protects the 
screen display, except for the bottom line. 
In line 2040, the bottom line of the 
display is used for prompting. Keying P 
dumps the display on the printer but does 
nothing else to the display. 


Cash display 
L NELSON-JONES from Bournemouth. 


| found that Gerard Noel’s subroutine for 


formatting cash figures, Apple Pie, Sep- 
tember 1981, became rather tangled if 
negative numbers such as refunds or 
credits were introduced. This revision 
makes this very useful subroutine work in 
all cases. O 
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THE MORE YOU TAKE 
THE MORE YOU GAIN FROM COMPUTING 


MILESTONE: £190 


Manual alone: £20.- 
“Critical path" network analysis program for scheduling 
manpower, dollars and time to maximise productivity. 
NEW IMPROVED. Interactive project management pro- 
gram that runs under CP/M, MILESTONE can be used to 
track paper flow, build a computer, check a department's 
performance, or build a bridge. MILESTONE can be used 
by executives, engineers, managers, and small 
businessmen. 
— ‘Produce PERT chart in minutes. 
— Find critical tasks that can’t be delayed. 
— Investigate tradeoffs between manpower, dollars 
and time. 
- Give plans to others using a printed project 
schedule. 
Change details and immediately see the results 
on Screen. 
Balance time, manpower and costs. 
Requires 56K RAM and CP/M. Specify Z80 or 8080. Also 
available for Apple Pascal, UCSD Pascal or CP/M-86 
operating systems. (Milestone-86 version 290 1) For- 
mats: 8, NS, MP, SB, TRS2, OB-1, XX, IPC, iDW: 


ACCESS/80 

A‘report generator and cross-tabulator. Virtually any 
report that can be described on paper can be generated 
by using your existing ASCII datd files. Produces reports 
in minutes that would take hours to program in BASIC. 
— Level! — Report Generator and Cross-Tabulator — 
£210. Manual alone £40 

Read ASCII files and create sorted reports with subtotal- 
ling capability. Provides multi/dimensional cross tabula- 
tlon and computation. Includes operating system 
commands. 

— Level li — Output and Logic Processor — £354.- 
Manual alone £45 

Everything in Level | plus, write out new files in any sorted 
order (including subtotalling). Load arrays from files. Per- 
forms binary search on sorted arrays in memory. Includes 
control lan pi extensions for complex applications. 
Requires and 48K RAM. Formats: 8, NS, MP, 
CDOS, SB, TRS2, APPL. 


DATEBOOK II: £190 


Manual alone £18.- 

— Schedules appointments for up to 27 different 
doctors, lawyers, rooms, etc. 

— File structure allows for appointments up to one 

ear in advance. 

— Searches for openings that fit time of day, day of 
week and/or day of year constraints. 
Appointments made, : modified or 
easily. 

— Copies of day's appointments can be printed 
quickly. 

Requires 56K RAM and CP/M. Specify Z80 or 8080. Also 
available for Apple Pascal, UCSD Pascal or CP/M-86 
operating systems. 

Formats: 8, NS, MP, SB, APPL, TRS2, OB-1, XX, 1-5, 
IPC, 1OW. 


QUEST Il: L685 
Manual alone £350 
QUEST I! is adatabase management system for cus- 
tomer lists, inventory lists, employee lists or any kind of 
internal reporting, It may perform several operations on 
many datafiles simultaneously. 
_ Up to 55 datafietds within a record. 
- inserting new datatields in an existing file. 
— Definition of datastructures in the way of Pascal. 
— 9 datafield types including: Date, Longmath 
(double prectsion Integer and reals), Table (one 
or two dimensional) 
Definition of screen and [eid masks, 
Access on’ any desired keyfield using up to 15 
criterias. 
pag in ascending or descending order on up 
to 15 keyfields. 
Default or user defined printing mask. 


Austria 


cancelled 


Zoliergasse 15 


A-1070 Vienna 


Oatenverarbettungs- 
und Betriebiberstungs Gmbit 
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Tel 01043-222-934331 


— Advanced report generator: writing on screen, 
printer or disk of all or a subject of records, of a 
user defined subset of datafields. 

—.Error messages for fast eliminating of bad 
entries. 

— Two special utilities for error check. 

Menu selection with one-key-commands. Full data inde- 
pendence from QUEST-using programs. Full data share 
ability tor minimum accesstime. Highest access flexibility. 
Possibility to use QUEST together with your LOGICALC 
or other programs by loading the also available Interface 
program LOCIOUEST (for complex financial modelling 
applications like statistics or “what-if? questions). 
Format: APPL 


PLAN 80: £190 —- Manual alone £20 


A financial modelling system that’s easy to use and 
powerful enough to replace your timesharing applica- 
tions. Lets you calculate IRR and depreciation as well as 
trig functions effortlessly. You write a PLAN 80 model just 
the way you would write a letter using any editor or word 
processing program. 

lan 80 results can be incorporated into any report that 
requires a financial model. It also tackles any numeric 
problem that can be defined on a worksheet. You'll 
remember how you created the model because calcula- 
tions are defined using real English — not matrix coordi- 
nates. What if function. 
Requires 56k RAM and CP/M. Also available for 
CP/M-86. Specify Z 80, 8080, or 8086. Formats: 8, NS, 
MP, SB, OB-1, XxX, 1-5. 


PERSONAL DATEBOOK — 110. Manual alone 
20 

Time management and appolntment scheduling calendar 
for an individual or small office with up to nine staff 
members. Displays one appointment schedule on screen 
at a time. Cancellations can be put into hold file for easy 
rescheduling at your convenience. Menu driven com- 
mands do not require referral to manual 

Requires CP/M 2.x and 56k RAM. Specify Z80 or 8080. 
Also available lor Apple Pascal, UCSD Pascal or CP/M- 
86 operating systems. Formats: 8, NS, MP, SB, APPL, 
TRS2, XX, IPC, IDW. 


WHATSIT? 

A ‘data base/querry/retrieval system that communicates 
controversationally, accepting questions and updates in 
simple sentences. Store; Index and retrieve information 
about one or rhore aspects of related or unrelated sub- 
Jects. Information Is stored under your designated “sub- 
ject" and “tag™ headings, which can be added to, clianged 
or deleted at any time. 116 page manual assumes no 
programming knowledge. Requires CP/M, CBASIC2 
AND 24k RAM. Formats: 8, NS, MP, SB, APPL, OB-1, 

XX. 


THE FIELD COMPANION £210.- 

Manual alone £20.- 

Created for the needs of the travelling Salesman or 
Professional. Allows you to track the time spent with your 
clients, each client having up to four user-defined sub- 
fields: Expense accounting Is provided and is itemlsed in 
a detailed journal for budgeting and tax reporting pur- 
poses. Maintains appointments and current customer list 
including shipping and billing addresses, year-to-date 
sales and person to contact for follow-up. Invoicing fea- 
lures retrieves required data from both customer arid 
product lists. Special instructions and discounts are sup- 
ported. Invoice coples may be output to a printer or sent to 
the home office via modem, permitting electronic transfer 
of the content of any report. Requires 56k RAM and CP/M 
or CP/M-86 and 128k RAM. Formats: 8, NS, MP, APPL; 
SB, XX, IPC, IDW. 


COPYRIGHT: 


FOOTNOTE £125.- 

Automatically numbers and formats footnote calls, foot- 
notes and text, placing footnotes on the bottom of the 
correct page. At the user’s option, the footnotes can also 
be removed from the text file to a separate note file. 
Footnotes can be entered singly or in groups, in the 
middle or at the end of paragraphs. After running FOOT- 
NOTE the user can re-edit the text, add or delete notes, 
and run FOOTNOTE again to re-number and re-format. 
Price includes PAIR, a companion program that checks 
that underine and BOLDFACE commands are properly 
terminated. Requires CP/M, WordStar, 48k RAM. For- 
mats: 8, NS, MP, SB, APPL, OB-1, XX. 


SPELLBINDER: £260 Manual alone £35. 

Full feature word processing system with Office 
Management capabilities. Its special features Include 
ease-of-use by office personnel, flexible print formatting & 
output, and powerful macro capability which allows fea- 
tures to be added for the unique requirements of each 
user. Mail list macro is included for mail merge with form 
letters. 

Requires CP/M & 32K RAM. Formats: 8, NS, MP, CDOS, 
SB, APPL, XX. 


PASCAL/M: £280.- Manual alone £15.- 

CP/M compatible ‘language for 8080/Z80 CPUs, sup- 
orts full Jensen & Wirth plus 45 extensions to Standard 
‘ascal including Random access files,, 40 segment pro- 

cedures & 16 bit BCD real type. Also includes symbolic 

debugger which features trapping on stores, examining 
and changing variables and tracing of program execution. 

Requires CP/M 2.2 & 56K RAM. Formats: 8, NS, APPL, 

TRS2. 


PASCAL/M for 8086/88: £350.- 

Manual alone £15.- 

All the features of PASCAL/M for the 8086 and 8088 
processors running under CP/M-86. 

Requires CP/M-86 and K RAM. Formats: 8, 1-5. 


PASCAL: Sort - £140.- 

Manual alone £14.- 

Fully commented source code into which the user simply 
places the particular file description and sequence 
requirements to obtain the desired sort. Can run stand- 
alone or as a overlayed segment of larger program. Uses 
indirect Shell-Metzner in RAM, interleaved polyphase 
(Fibonacci) merge on disk, full sector buffering and shor- 
test seek logic. Can match machine language sorts even 
under Pcode interpretation. Requires CP/M 2.x and 56k 
RAM and CP/M-86 and 128k RAM. Pascal?M,UCSD 
Pascal or Pascal /MT. Formats: 8. NS, APPL, XX, MP 
TRS2, IPC IDW. 


SUPERCALC: £190 

Allows a layman to manipulate business data in a variety 
of farecasting and accounting applications. Combines the 
interactive nature of an electronic spreadsheet with the 
power and convenience of a simple simulation language. 


“Video display can be scrolled over entire worksheet using 


cursor controls. Symbolic vector reverrences eliminate 
Tepetitive low level data manipulation commands. Easy to 
use menu driven "Help" commands. Requires CP/M and 
48K RAM. Formats: 8, NS, MP, SB, APPL, TRS2. 

Call for terminal formats. 


SUPERDOS: £100.- 

Upgrade of CP/M2.2 for Superbrain. Includes ADM/31 
Hazeltine, or Superbrain Terminal emulation mode. Other 
new features include 132 character keyboard buffer, 
repeat on all keys, key click, user programmable numeric 
keypad, 30% disk read/write improvement, real time 
clock, baud rates to 19,2K on RS232 ports, printer hand-_, 
shake modes, 4 new utilities, and 4 fixes Requires 
Superbrain 3.0. Format SB. 


Access/80 Friends Software; Pearl Relational Systems; Pascal/M, ACT, Trans 86, Supertalc Sorcim, CBASIC 2, 
CBASIC/86 Compiler Systems; Datebook II, Milestone, Textwriter Ill Organic Software; Speliguard ISA; CP/M, CP/M: 
86 Digital Research; Superbrain Intertec Data Systems; S-Basic Topaz Programming; Spelibinder Lexisoft; Selector IV; 


Selector/86, Glector Micro Ap. 


Prices quoted do not include dealer installation and training. Prices and availability subject to change without notice. 


OR D ERS must specify disk type and format. Add 15% VAT to orders. Add 
£1 per item for postage and packing. All orders must be prepaid by cheque or 
money order to HITEC company, Acct. Nr. 12172508 at Barclays Bank Interna- 
tional, 16/18 Brompton Road, London SW1X 7QN. COD will also be accepted. 
Manual costs are deductible from subsequent software purchase. Prices do not 
include installation and training. Dealers enquiries welcome. 
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For Price Performance the Best Microcomputer Available 


Multi-purpose low-cost micro-computing for the professional —- the British Genius - the sophisticated business system for those 
who require the full range of advanced computing facilities without the associated expense. 


@ Z80 Microprocessor and CP/M * @ 24 x 80 Green Display 
@ 64K Ram @ Twin 5” Floppy Drives - capacity 320K or 700K 
@ Detachable QWERTY keyboard, numeric and cursor ®@ Twin 8” Floppy Drives giving 1.2M or 2.4 M 
control pads @ Single 8” Floppy and one integral Winchester hard disk 
@ 61 programmable function keys - 4.8M 
@ RS232 Serial and Centronics Interfaces @ Single 8” Floppy and one integral Winchester hard disk 
@ Reverse Video and Graphics - 9.0M 
e GP Option * CP/M is a trademark of Digital Equipment Corporation 


The British Genius caters for a wide variety of applications including Order Processing, Invoicing, Stock Control, Ledger 
Accounting. Micro Solution offer a comprehensive range of well tried ready to min Software packages. Using the 61 function keys 
and the proven WORDSTAR software the British Genius is second to none as a word-processor. Furthermore the British Genius 
will talk (asychronously) to almost any other computer and transfer files to and from that computer using well known and 
recognised TTY software. 


Maintenance & Support 


Micro Solution offer an unparalleled support service. Our own team of maintenance engineers are available on 24 hour 
response and telephone or on-site assistance is available for software queries. 


The Micro Solution Limited 

Park Farm House 

Heythrop 

Chipping Norton 

Oxfordshire OX7 STW 

Tel: Chipping Norton (0608) 3256 
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To discover more about the fantastic British Genius contact 
Bill Whaley or Bede Dunlop. 


Bill Bennett rounds up 
the latest news of the 
front-running 
competitors in this 
year’s race of the 
rattling rodents. 


THE BRITISH HEAT of the Micromouse 
competition is being held at the Compu- 
ter Fair, in Earls Court on April 23-25. 
The competition is all the hotter this year 
as successful entrants will be contesting 
for the chance to go to the Israeli port of 
Haifa for the finals of Euromouse ’82. A 
place in the sun is not the only incentive, 
nor is the usual glittering array of prizes: 
the real prize is the satisfaction of know- 
ing that your mouse is at the forefront of 
its species, a cybernetic rodent. 


More competitors 


This year the competition will feature 
an extra competition for school entries, 
with a separate prize. Micromouse organ- 
iser John Billingsley of Portsmouth 
Polytechnic will once again be in com- 
mand and he expects a larger number of 
entrants than the 20 who showed at 
Wembley last year. Provision has been 
made for last-minute entries, though they 
may have to pay for their procrastination 
by a penalty. 

Current Micromouse champion, 
Thumper, and his human “minder”? Dave 
Woodfield are currently favourites to 
take the laurel crown once more. How- 
ever they could be in for some stiff com- 
petition. Dave Woodfield’s mouse fairly 
flew around the maze last time out and 
managed a best time of only 45 seconds. 
The next best was a leisurely 1 minute 


Champion 1981: Dave Woodfield with 
Thumper 
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HEAVY METAL 


Micromouseee 


15 seconds. In his haste Thumper cer- 
tainly lived up to his name, banging his 
head against the wall faster than you can 
say “heavy metal”. This caused some 
consternation among rival competitors, 
but the sheer margin of his victory left the 
result beyond dispute. 


Secrets revealed 

The main challenger to Thumper is 
Nick Smith with good old Sterling Mouse. 
Nick is the man who once ruled supreme 
in Micromouse circles until he told 


everyone all his secrets in Practical Com- | 


puting. Rumour has it that Sterling is now 
running on 24V. The new high-powered 
Sterling will be whizzing about in a cloud 
of sparks, providing the audience with 
someone to cheer on. 

The other two fancied runners are 
Quaestor, now in training at the Andrew 
Buckly stables, and the notorious 
Thezeus team. Thezeus was the first 
mouse to appear based on the ZX-80 
microcomputer. With the touch-sensitive 
keyboard sawn off, Thezeus is a striking 
mouse; together with the Son of Thezeus 
it featured for a while in these pages. 
Alan Dibley, owner of the Thezeus Mic- 
romouse empire, has come up with a 
third model known by some as 
Yetanotherzeus or T3. 

Also expected to be turning up are 
Gloria, Marvin, Dreamy Mouse, 
Ramouse 2, and Major Tom the 
quaintly-named cybernetic pet of Adrian 
Dickens, representing Cambridge. 


Smuggling their mice through customs 
to avoid quarantine regulations will be a 
number of Continental contestants. Peter 
Watson, one of our men in Brussels and 
Klaus Gerber of Munich represent the 
European nature of the competition. 

Micromice will be on show throughout 
the three days of the Computer Fair, the 
first two days being taken up with various 
eliminations. On Saturday afternoon it is 
likely that a separate final for the school 
entries will be staged and the grand final 
will take place on the Sunday in front of 
the distinguished judges. 


Contender 1982: Nick Smith with Sterling 
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BE A SHARP BUSINESSMAN 


R AND 4-COLOUR PRINTER 


pproach 
battery 


COMPUTE 


i “1 
ational new PC 
sette recorder and yo! 


al 
00 Pocket Computer 
The sens f u have a complete, 


and a cas: 


SHARP CE-150 
4-colour Graphic 
Printer 


£130.39 + VAT; 
Total £149.95 


Price includes SECURICOR 24 HOUR DELIVERY“. 
Same day despatch, subject to availability. 


BUSINESS APPLICATIONS 


(Pc-15096 JN | — 


January Sates Attained (display) 


Quick and accurate data processing in daily business. Estimates, 
records and charts of sales, salaries, invoicing and all other data 
crucial to efficient business operations can be easily programmed, 
calculated and summoned. 


ENGINEERING APPLICATIONS 


Technical calculations in fields such 

as mathematics, statistics, measurements 
and mechanics are done superbly and 
easily. The calculator more than meets 
the requirements of engineers and 
scientists. 


a 11-28 Equational Graph (pnntout) 


B 21-38 
°C 31-48 


D 41-58 . 2% 


Sales Chart (pnntout) 


MANAGEMENT APPLICATIONS 


Balance sheets, so crucial to management analysis, and profit 
calculations by break-even point analysis are instantly yours with 
the PC-1500, By using the integral clock, calendar and alarm 
functions, this computer can also be used as a schedule reminder. 


HOBBY APPLICATIONS [ 


Many popular computer games can 
be played, including Blackjack, 
utilising the random number 
function. Use the clock and alarm 
for speed games, The Computer 
Graphics will draw virtually any 
pattern. 


ee 
Computer Graphic (printout) 


es the Personal 
powered, Business 


for only 
£278 +VAT 


ry CE-150 Graphic Printer 


lutiona 
d the revo’ priefeasel 


Computer in ability. Ad els in your 


Computer System that trav 


SOCVET COMPUTER 


SHARP PC-1500 
‘Basic’ Pocket 
Computer 


£147.78 + VAT; 
Total £169.95 


BASIC LANGUAGE 

The most simple computer language is used for programming ease, 
Additional BASIC terms provide variables including two-dimensional 
arrays, variable strings and many other advanced features. 

LARGE MEMORY 

16K bytes of ROM and 3.5K bytes of RAM, with 2.6K bytes in the 
user area, Adding the optional CE-151, 4K byte memofy module, 
expands the RAM to 7.5K bytes. An 8K byte memory module will 
be available soon. The PC-1500 is battery powered and program and 
data memories are fully protected, even when switched off. 
MINI-GRAPHIC DISPLAY 

The 7 x 156 dot matrix allows almost any display, including game 
symbols. Line width is 26 characters and/or numbers. 

HIGH SPEED DATA PROCESSING 

The C-MOS 8-bit CPU enables swift data processing. Complicated 
technical or business calculations require far less time. 

QWERTY TYPEWRITER KEYBOARD 

The first in a pocket computer. Lower case letters are available, With 
the optional CE-150 colour graphic printer, the PC-1500 can serve as 
a small personal typewriter. Word Processor software will be available 
soon. 

SIX SOFTWARE KEYS 

These can sérve as reservable keys, or as definable keys to define 
programs, 

CE-150 4-COLOUR GRAPHIC PRINTER/CASSETTE INTERFACE 
Automatic program, data and calculation printing, It prints 

virtually any drawing in either red, black, green, or blue. Characters 
are printed in nine different sizes and in lines ranging from 4 to 36 
digits in length. You can control the printer completely and direct 
the printing either up, down, left, or right. As a cassette interface it 
will connect up to two Cassette recorders, one for data and program 
storage, the other for their recall. The CE-150 has a built-in recharge- 
able battery and is supplied with a mains adaptor, type EA-150, 
AVAILABLE SOON 

* RS-232C interface. ° Software board to serve as input keys in 
graphics, or pictures, previously drawn on a template. * ROM (MASK 
ROM) module also applicable. ° A wide range of business software. 
DIMENSIONS 

PC-1500: 195Wx25.5Hx86Dmm (7-11/16x1x3-3/8") Wt 3759 (0.83lb) 
CE-150: 330Wx50Hx115Dmm (13x2x4 inches). Wt 900g (1.98ibs). 
Full 12 MONTHS guarantee, with EQUIPMENT LOAN SERVICE 
during downtime. 

*SAME DAY DESPATCH of orders — Systems by SECURICOR 24 
hour service, (to attended premises only) or by first class registered 
post. AT NO EXTRA COST’ 

SEND FOR FULL DETAILS to TEMPUS, the Hand-Held Computer 
Specialists. 


To: Tempus, FREEPOST, 38 Burleigh St, Cambridge CB1 1BR. 
QTy 


INFO PRICE TOTAL 
£169.95 
£149.95 


£ 49.95 
Total inc VAT 


ITEM 
PC-1500 Pocket Calculator 
CE-150 Four Colour Printer 
CE-151 4K Byte RAM Module 


For information only tick appropriate box 


| herewith enclose a cheque or Postal Orders value £ 


Train (display) 


TEMPUS 


38 Burleigh Street, Cambridge CB1 1DG. 


Dept PC Tel: 0223 312866 
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or | wish to pay by Access/B’card/ Visa. 
My number is: 

Name: 

Address: 
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Ls BOOK reviews 


Computers in 
Farming, Milestone 
or Millstone ? 


By T Rehman and R J Esslem- 
ont. Published by the Farm 
-Management Unit, University 
of Reading, Earley Gate, 
Whiteknights Park, Reading, 
Berkshire. 70 pages, £2.50. 


THIS BOOKLET is a_ serious 
attempt to give farmers some 
idea of what computing might 
do for their business, and what 
the costs and difficulties are 
likely to be. The authors cover 
the ground quite’ thoroughly 
and sensibly. The pros and 
cons are debated of bureaux 
services versus a personal 
micro — and if the latter és 
chosen, of home-written soft- 
ware over packaged products. 
The field’ is confused, with 
no simple answers either in 
hardware or software, and 
inevitably the material reflects 
these difficulties. The authors 
do: the best they can, but one 
wonders how accessible even a 
slim work like this will be to 
busy, pragmatic farmers. Still, 
it is hard to think of better 
advice that could be given on 
paper to someone who prob- 
ably has never seen a compu- 
ter. If farmers still find things 
difficult, they are no worse off 

than the rest of us. 
Peter Laurie 


Simple Pascal 


By James J McGregor and 
Alan H Waitt. Published by 
Pitman 182 pages. 


ALTHOUGH PASCAL is an easy 
language to teach to novices it 
can present problems to pro- 
grammers converting from 
Basic or Cobol, for example. 
Having to unlearn old habits 
seems to be more difficult than 
starting from scratch. This 
book offers an approach to 
Pascal which could be useful 
since it concentrates exclu- 
sively on the most elementary 
parts of the language. 

The book starts from an 
example program, and then 
throughout continues to use 
examples more liberally than 
any other Pascal text I have 
encountered. This alone would 
make it a useful adjunct to the 
more standard texts which are 
too often deficient in this 
respect. Among a number of 
particularly welcome features 
is the use of an If statement to 


guard against the selector ina 
Case statement not referring 
to one of the labels. The more 
general problem of data vali- 
dation is mentioned. Later in 
the text stepwise refinement is 
briefly presented. 

The reservations I have 
about this book centre on the 
fact that it misses out all the 
data-structuring features 
which are most central to the 
language. The novice learning 
from this book therefore fails 
to develop competence in 
those aspects of the language 
which give it its greatest 
advantage over other lan- 
guages — Basic in particular. 
Comprehensiveness has been 
sacrificed for simplicity. 

As a supplementary text this 


beok will be useful to novices.’ 


As a main text for learning the 
language it is inappropriate to 
novices, but could provide 
some support for Basic pro- 
grammers having difficulties 
with Pascal syntax. 

J Cookson 


The Joy of Minis and 
Micros 

By P G Stein. Published by 
Hayden. 200 pages. £8.55. 
ISBN 0 8104 515 65 

ADVICE to both those about to 
embark on computerisation 
for the first time and the exist- 
ing user who has run into diffi- 
culties, is the aim of this book. 
Unfortunately if such a reader 
attempted to read it from 
cover to cover he would 
become even more confused. 

The Contents page suggests 
that the book is completely 
conventional, listing as it does 
a series of chapters on the 
options, how to make the right 
choice and how to use a small 
computer. All very normal 
until you start to read, and it 
rapidly becomes apparent that 
this book is no more than a 
small amount of new text to 
link, very loosely, a collection 
of old magazine articles. The 
result has only the barest sug- 
gestion of a structure and is 
therefore both confusing and a 
very uncomfortable read. 

As the book is so unstruc- 
tured and general, it is almost 
impossible to describe its con- 
tents briefly. However, it does 
provide sections on the dif- 
ferences between mini and 
mainframe computers and 
how they might be utilised, and 
there are articles on computer 
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languages and how to link to 
other devices. Games and 
applications from microbio- 


logy to image enhancement . 


are discussed, as are the work- 
ings of hardware and software. 

Each chapter has an intro- 
duction followed by a stream 
of unrelated articles separated 
only by their titles, but only a 
few of them have any indica- 
tion of when they were first 
published. There is nothing to 
recommend the verse which 
occasionally attempts to 
lighten the going, although 
there is some wit in the rest of 
the writing. 

It is a shame that more effort 
was not put into this book as 
much of the advice is very 
valuable. Most of the articles 
refer to minicomputers, and 
where microcomputers are 
mentioned they are regarded 
as being rather limited in 
scope. It then becomes clear 
that the articles are several 
years old — they are all 
apparently from before early 
1978, which is a very long time 
ago in terms of the develop- 
ment of the small computer. 


Conclusions 


@ This book contains sound 
advice which is masked by the 
lack of structure and the dated 
facts. 
@ While aimed at the 
unsophisticated reader it is so 
superficial in many areas that it 
will not untangle confusion but 
add to it. 
@ It cannot be recommended 
as it is now nearly four years 
out of date, despite its 1981 
copyright date. 

Martin Wilson 


A Primer on Pascal 


Second edition, by Richard 
Conway, David Gries and E 
Carl Zimmerman. Published 
by Winthrop. 430 pages. 
£9.70. 


PASCAL HAS usually been used 
as a second, more developed. 
language for professionals 
and, more recently and in 
fewer numbers, private users. 
It is a compact language, 
modular in concept and 
machine-efficient. 

So why do non-professional 
users tend to flinch at the men- 
tion ofits name and profession- 
als think of reasons to use 
something else? Its inherent 
complexity tends to be unfor- 
giving, which means that 


greater effort is required to 
analyse what is to be done 
before beginning to program. 
With the inclusion of a Pascal 
option on most popular 
machines, including Apple, a 
way of acquiring Pascal com- 
petence has to be found. 

Conway, Gries’ and Zim- 
merman set themselves two 
tasks: to explain the elements 
of programming in general and 
to teach Pascal as a first langu- 
age. The book is intended to be 
used by people without much 
knowledge of systems analysis | 
and problem definition. Hence 
the authors assume that their 
readers need to be led gently 
over this ground without being 
frightened. 

The primer does not claim to 
cover all the nuances and all 
the possibilities of the langu- 
age. An introductory chapter 
concentrates on problem an- 
alysis, but the complete begin- 
ner in such matters may need 
further help before becoming 
an instant systems analyst. 

Chapter 4 is devoted to 
problem-solving and design 
considerations relating to prog- 
rams. Few of us, on buying a 
machine possessing an instruc- 
tion manual, acutually read the 
thing until we get stuck, so it 
may well be that this order is 
more useful than the conven- 
tional one of dealing tho- 
roughly with each subject in 
turn. 


~The book is remarkably easy 


to read. It begins with a series 
of small programs ajmed at 
those who always intend to 
read the instructions before 
opening the carton. It shows 
what the result of using Pascal 
looks like, and leads progres- 
sively and persuasively into 
Pascal rules, the conventions 
of which are well presented. 


Conclusions 
@ The systematic use of Pascal 
routines provides a clear, step- 
wise introduction to the sub- 
ject. 
@ This book, in conjunction 
with a computer’s own 
manual, should enable deter- 
mined students to find their 
way round the language. The 
program-validation and fault- 
finding sections are to the point 
and realistic. 
@ The presentation of the 
book, via word processor, is 
simple, neat and agreeable to 
handle and to use. 

David Wilshere @ 
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ON THE one-arm bandit at the Knotty 


Ash Cybernauts Social Club there 
are three reels. Until last week it was 
returning a handsome profit, as well 
as keeping the inmates happy with 
their winnings — especially as the 
bells give a prize of 4 yen even if they 
are only adjacent to the win line. 
However, last week the Knotty Ash 


by Tony Roberts 


Thingwall imposed a 14 percent levy 
on all stakes, which was more than 
the average profit on the machine. 
The problem was solved by one of 
the barmaids who noticed that by 
changing just one symbol the 
machine began to make a profit 


Puzzle=== 


Beating the 
betting levy 


Winnings: 
3 plums = 10 
3 lemons = 5 
3 cherries = 3 
2 cherries = 2 
1 cherry = 1 
A Bell anywhere on 
each reel = 4 


WIN 
LINE 


<q 


WIN LINE 


The three reels are: 


again, though only one-third of the 

old profit. Curiously, the new aver- 

age profit is exactly the same as the 

average loss it had begun to incur. 
What was the change? 


Solution to March puzzle 

AT THE ALTERNATIVE Technology (Com- 
puting) Fair the Audromeda was solar 
powered and the Epsilon produced its 


1 2 3 
cherry plum bell 
cherry cherry cherry 
plum plum plum 
bell cherry cherry 
lemon lemon plum 
bell bell cherry 
lemon lemon lemon 
cherry plum cherry 
cherry lemon lemon 
cherry bell cherry 


output through a VDU. 


DISK 
DRIVE 
DEALS 


From KRAM electronics, Victoria House, 
17 Highcross Street, Leicester LE1 4PF 
Ward (0533) 27556 


ELECTRONICS 
ORDERING 

You may post your order witha 
cheque payable to KRAM 
electronics, or you may telephone 
your order day or night, any day, 
giving your ACCESS card number, 
a full description of the item and 
your name and address. 


VAT 
All the above prices exclude VAT. 
Please add VAT at the current rate. 


CARRIAGE 

Order over £100 ADD £6. 

Orders over £10 ADD £3. 

Orders under £10 ADD .50p 

Post to: KRAM Electronics, FREEPOST, 
Leicester or Tel: (0533) 27556 
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GENIE, 


40 TRACK DISK DRIVES : 


The latest 


complete with 
Toroidal power supply 
DISK DRIVE Single drive £10 


CABLES Dual drive £14 


GENIE | & Il 
EXPANSION BOX 
INCLUDING DISK 
CONTROLLER 
AND LINE PRINTER 
INTERFACE AND 


on £199 


PARALLEL PRINTER INTERFACE CARD £33 


FREE INTERFACES 
WITH EPSON PRINTERS 


“for RS232, 
PET, GENIE 
or ATOM 


MX 80T MX 80F/T MX 100 


£349 £399 2569 


COMPATIBLE WITH TANDY, 
SUPER BRAIN, ETC, 


—— — SINGLE— 
OLIVETTI = ; 
Disk Drives > £ q 
fully cased and : 
— DUAL — 


SEIKOSHA 
GP 100A 


NASCOM, GEMINI, 


£349 


GENIEI& I 


BOTH INCLUDING “SOUND 
*LOWER CASE *MODULATOR 
“MACHINE CODE MONITOR 


Choose either for only 


£299 


CONTINUOUS 
PAPER 


8" for GP80A 
2000 sheets £12 
for EPSON 
& GP100A £ 
2000 sheets 


9%" 
5%" floppy disks 4-70 


4116 RAM CHIPS 


2114 RAM CHIPS 
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UPERBRAIN 


SPECIAL 
OFFERS: 


£1,695 DUAL DENSITY 
MODEL 


(Lease for £10 
per week) 


QUAD DENSITY 
MODEL 

(Lease for£12 
per weeek) 


PACKAGE 
DEALS: 


£2,095 


WORD PROCESSING 
SYSTEM 1: £2,795 


(Lease for approx. £17 per week) 

Duel Density SUPERBRAIN together with the Olympia ESW 
100 RO Daisywheel printer and a Serial to Parallel converter 
plus all plugs and cabling and the WORDSTAR Word 
Processing Package with special function keys. 


WORD PROCESSING 
SYSTEM 2: £2,995 


(Lease for approx. £18 per week) 
Dual density SUPERBRAIN together with the dual purpose 
Olivetti 121 Daisywheel printer/typewriter (can be used as a 
separate electronic typewriter) and the WORDSTAR Word 
Processing Package with special function keys. 


Package Software supplied. Tailored software developed. 


Advanced Advanced Business Systems Limited 
County House 
. 11 Penn Road 
Business 


Beaconsfield 
Buckinghamshire HP9 2PN 


S ys t ems Telephone: Beaconsfield (04946) 77172 


Prices exclude VAT and are subject to fluctuation. 
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The most powerful and versatile suite of 
application software is now available 


Modules include: Stock Control, Order Processing, Invoicing, Payroll, Sales for 16 a ce Te oan the UK's 
Ledger, Purchase Ledger, General Accounting, Names & Addresses and leading oftware ouse. Call us now 
Word Processing. Runs under Digital Research CP/M86. with details of your 16 bit requirements. 


BRA PRA crarrcom systems LTD 


SYSTEMS GROUP 102 Portland Road Holland Park LondonW1414LX 04-727 5564 
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Machine code =" A 


Norman Kirkby starts at rock bottom with an explanation of how 
the central processor in your micro builds simple numerical codes 
into complex arithmetic operations. Using the built-in assembler 
program of the Acorn Atom, he takes you step by step through 
the principles of assembler mnemonics, which put the power and 
speed of machine-code programs at your fingertips. 


More basic 
than Basic 


HEXADECIMAL NUMBERING is merely a 
method of expressing a number in a dif- 
ferent form from the familiar decimal 
method. The value of the number is not 
changed, Hexadecimal, commonly 
abbreviated as ‘“‘hex”’, uses the symbols 0, 
1, 234s SHG, 829, A, BY CDSE, F 
and is based on multiples and powers of 
16 rather than the 10 of the decimal 
system. 

Hex OF is equivalent to decimal 15; 
hex 10 is equivalent to decimal 16; and 
hex FF to decimal 255, etc. Hex is used 
because it is often more convenient than 
decimal when expressing machine code 
and, in the Acom Atom, when referring 
to memory addresses. Because a set of 
numerals could be taken for either hex or 
decimal numbers, a symbol is used to 
identify numbers in hex. On many 
machines it is a ‘‘$’’, but on the Atom it is 
a ‘*+”’, and that will be used here. 

Experts will quarrel over precise defin- 
itions of a machine-code program but the 
one suited to this article runs as follows: 
“A machine-code program is a list of 
numbers, called codes, some of them 
instructions, some items of data, and 
some memory addresses”. 

The micro takes each code in turn and 
obeys it if it is an instruction, processes it 
if it is data, or visits it if it is a memory 
address. Note that the program is simply 
a list of numbers, as in programs 1 and 2. 

The full name for each number is 
“operation code”, often shortened to “op 
code’’. Each number is stored in a mem- 
ory location with the next number in the 
immediately following location. In 
eight-bit computers each code must be 
smaller than 255 (#FF) since that is the 


Program 1 Program 2 


#AQ #A9 
#07 #07 
#18 #18 
#65 #6D 


#90 #00 
#85 #82 
#91 #8D 
#60 #01 
#82 
#60 


Machine-code programs 1 and 2 


largest number which can be stored as 
eight bits. Nevertheless, 255 is ample to 
provide a powerful instruction set. 

There are differences between differ- 
ent microprocessors. What is described 
here refers to the 6502 microprocessor 
which is used in the Atom, Pet, UK 101, 
Apple and the basic BBC Micro among 
others, but not the ZX-80 or ZX-81, nor 
the TRS-80 series. 

The main work is done in the 
accumulator which is an eight-bit regis- 
ter. A register is like a memory location 
— it has eight-bits — which it is located in 
the microprocessor chip. Unlike other 
registers, the accumulator has a carry bit 
and various other friends in a status regis- 
ter. There is also an X register and a Y 
register. 

The Accumulator, and the X and Y 
registers, can be loaded with an eight-bit 
number. With a little help from its friends 
the accumulator can transfer a number to 
or from a memory location or to or from 
the X or Y registers; it can add a number 
in a specified memory location to its own 

(continued on next page) 


Table 1. Operation code and mnemonics for single-byte addresses. 


Meaning 
Load the accumulator with the next code 


Load the accumulator with the contents of the 


location whose address is the next code 
Add to the contents of the accumulator the 


Machine Mnemonic Mnemonic 
code (hex) (Atom) (others) 
AQ LDA @ LDA+# 


A5 LDA LDA 


contents of the memory location whose address 
is the next code 

Store the contents of the accumulator in the 
memory location whose address is the next code STA STA 


Clear the carry 
Return 
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ADC ADC 


CLC CLC 
RTS RTS 


CASSETTE ONE 


“l had your Invaders/React cassette ... | was 
delighted with this first cassette” 
— P, Rubython, London NW10 
“| have been intending to write to you for some days to 
say how much | enjoy the games on ‘Cassette One’ 
which you supplied me with earlier this month. Please 
let. . . into the secret of your first time load every time!” 
—E. H., London SW4 


CASSETTE ONE SIDE ONE 1K 
MACHINE CODE PROGRAMS 


React, Invaders, Phantom aliens, Maze of death, 
Planet lander, Bug splat, Bouncing tetters 


CASSETTE QNE SIDE ONE 1K 
BASIC PROGRAMS 


| Ching, Mastermind, Basic hangman, Robots 


CASSETTE ONE SIDE TWD 


has large screen versions of Invaders and Maze of. 
oe i seen for when you get 16K. Allon Cassette One 
or £3.80. 


CASSETTE TWO 


— just out, ten 16K Basic games. 

OTHELLO 

AWAARI 

LASER BASES 

WORD MASTERMIND 

RECTANGLES 

All on Cassette Two for £5 

pecees on quality cassettes, sent by first class post. 
Tom: 3 

Michael Orwin, 26 Brownlow Road, Willesden, 

London NW10 9QL 


CRASH 
ROULETTE 
PONTOON 
PENNY SHOOT 
GUN COMMAND 
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QUME 
EPSON 
ANADEX 
DYSAN 


All Business Applications 
Full Personal Attention 


Hugh S. O’Neill Computers 
111 High Street, Selsey, 


CHICHESTER, SUSSEX. 
Tel. Selsey (024361) 5856 
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COMPUTERS 
Bought & Sold 


Contact the UK Specialist in 


Second user systems. 


London Micro Systems 
10 Victoria Crescent, London SW19 


TEL: 01-947 5465. 
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LOW PRICE — HIGH QUALITY 
SOFTWARE FOR COMMODORE PET 
PURCHASE AND SALES CONTROL £50 + VAT 
Runs purchase and sales ledgers with VAT typed in or 

calculated from either the gross or the net amount. 
Purchase and sales analysis by accounting period with 
totals for net, grass, VAT and 99 analysis codes. Due for 
payment report. 

INVOICE PRINT £50 + VAT 


Prints invoices on your own stationery, lald out according to 
your own Instructions which you key in on the first run. This 
programme is an optional add-on to be used in conjunction 
with purchase and sales control. 

STOCK CONTROL €40 + VAT 


Keeps detailed stock record including stock location, recor- 
der level, quantity on order, cost and selling prices and 
stock valuation. 

NOMINAL LEDGER £40 + VAT 


Produces trial balance and up to 20 reports in addition to 
profit and loss and balance sheet from up to 1000 nominal 
accounts. This programme is intended for use on its own, 
but it can read filas set up by our purchase and sales control 
and stock control programmes. 


ELECTRONIC AIDS 


(Tewkesbury) 
Mythe Crest, The Mythe, Tewkesbury, 
‘ Glos, GL20 6EB 
Phone: (0386) 831020 or (0684) 294003 


@ Circle No. 300 


2 
SPEECH % 
COMPUTER eo PY 
BUILT TESTED & GUARANTEED ONLY £49 
ZX80 2X81 


Ss 
* BIG EARS *”,« ¢ 
INPUT 

FOR ANY 

Hugely successful Speech Recognition System, 

complete with microphone, software and full Instructions. 

PLEASE STATE COMPUTER: UK101, SUPERBOARD. NASCOM2, _ 
Vic 20, Micron, BBC Micro ZX8081, PET, TRS80,,MZ80K, APPLE Ii 
MUSIC SYNTHESISER 

+16 LINE CONTROL PORT 


Play part music, sound effects, 

drums etc. Full control of attack, decay 

and frequency Input/Output lines prowde 

control and monitor tacility for Home Security, Robot Control, 
Model Railway, ete. ele. Works with or without 16K RAM, 


Add keyboard to make a live pertormance polyphonic synthesiser! 


Full instructions/software included. 
AMAZING VALUE AT ONLY £1 9.50 (kIT) 


“Extra Connector at £2.50 
COLOUR MODULATOR 
RGB in, PALJUHF out 
UK101/NASCOM COLOUR GRAPHICS 
inc, Modulator. Still the best setting system! 


Please add VAT at 15% to all prices. 
Barclay/Access orders accepted by telephone 


VVILLIAM| Dower House, Billericay Road 
STUART  essercuis sso 
SYSTEMS Ltd © 


£25.50 (BUILT) 
Kit £12 
BuiLy £18 


wit £45 
Bult £60 


= 


TEE: 
-S* 01-337 4541 


EASIVIEW COPYHOLDER £24.00 plus V.A.T. 


Fitted to any model PET in seconds. No tools required. 


EPROM PROGRAMMER For all 5V. Eproms. 


Own power supply and user port connector. 


CONCORDIA AUTOMATION 
COMPONENTS LTD. 


6 Central Road, Worcester Park, Surrey. 


@Circle No. 302 


168 


(continued from previous page) 

contents; it can compare its own contents 
with those of a specified memory loca- 
tion; and it can do other clever things too. 
Some of the simpler instructions are 
shown in table 1. 

These instructions can be used to form 
a simple machine-code program, for 
example to add 7 to a number that is 
stored in memory location #90, and then 
store the result in location #91. Non- 
Atom users can choose their own loca- 
tions but the addresses should be less 
than #FF for the moment. The following 
are the steps to be carried out: 

@ Load the Accumulator with the number 7. 

@ Clear the carry. 

@ Add the contents of memory location #90. 
to the accumulator’s contents. 

@ Store the result in location #91. 

It is sufficient for our purposes to state 
that you have to clear the carry before 
adding. 

Program 1 is the machine-code pro- 
gram, built up by referring to table 1. 
Having decided on the program, it must 
be entered into memory so that the com- 
puter can get to work on it. This can be 
done by entering the following program 
— program 3 — in the normal way: 

10 REM ENTCODE ATOM 

20 ee. CME EACH CODE AFTER 

30 PRINT “QUERY. iF CODE IN HEX 
ENTER # FIRST” 

40 1=0 

50 DO 

60 INPUT C 

70 12?#80=C 

80 l=I+1 


90 UNTIL C=999 
100 END 


If you have another 6502 machine you 
could try program 4, replacing S by a 
memory location at the beginning of 11 
locations which will not corrupt the text 
of the listing or the operating system. 

Run the program, and answer each 
prompt by entering the codes in program 
1 in order. That is, type #A9, or use 
whatever is the symbol for hex on your 
machine, or enter the decimal equivalent 
for #A9. Then press Return, type #7, 
press Return, and so on. When you reach 
the end at +60 followed by Return, type 
999 and the program will end. If you 
discover a mistake after pressing Return, 
type 999 and the program will abort and 
you can start again from the beginning. 
Note that 999 is not a machine code, 
merely a signal for the Basic program to 
end. 

The machine-code program is now in 
memory, in order, starting at memory 
location #80 because line 70 of program 
3 said so. The contents of memory loca- 
tion #90 must be set to a number to be 
added to 7. So choose 10, and set the 
contents of location #91 to a known 
value; say 0. On an Atom, execute: 

2#90=10; ?#91=0 

Other users will use Poke, and their 
own locations, and will replace the “*;” by 


46,99 
Cl re 


REM ENTCODE OTHER 

PRINT “ENTER EACH CODE AFTER 
EACH QUERY. IF CODE IN HEX. 
ENTER $ FIRST” 

FOR |=0 TO 10 


INPUT C 

IF C=999 THEN I=10 GOTO70 
POKE (S+1), C 

NEXT | 

END 


Program 4. 

Now you must execute the machine- 
code program. The command for this on 
the Atom is Link followed by the address 
— #80 in this case — of the memory 
location holding the first code. On other 
machines use the appropriate code, e.g., 
the appropriate address for S. So execute: 

LINK #80 
which tells the computer: “stop thinking 
in Basic; start thinking in machine code; 
note the number after the Link command 
and treat it as an address; fetch the code 
at that location; treat it as an instruction 
and obey it; fetch the code in the next 
location; obey it if it is to be treated as an 
instruction, or process it if it is to be 
treated as data, or visit its location if it is 
to be treated asa memory address; and so 
on until you come to a memory location 
containing a code equal to #60 and 
which is to be treated as an instruction; 
return to your Basic program at the point 
where you left it and carry on with the 
next Basic instruction”. At this point 
nothing appears on the screen to indicate 
that anything has happened, so look at 
memory location #91 by executing: 
PRINT’ 2#91 

i.e., Peek it, and you will find it now 
contains 17 — the answer to the sum 
7+10. The machine-code program has 
worked. 

A crucial question may have crossed 
your mind. How does the micro know 


whether a code is to be treated as an 
instruction, as data, or as a memory 


address? The answer lies in the preceding 
code. The micro follows the rule: “Unless 
instructed otherwise, treat each code as 
an instruction. If the preceding code indi- 
cates otherwise, treat the code you are 
considering as an item of data, or as a 
memory address, accordingly”. 

The first code is always treated as an 
instruction because there is never any 
previous code to say otherwise. The first 
code in program 1, #A9, when treated as 
an instruction, means ‘‘load the 
accumulator with the next code”. Clearly, 
therefore, the next code, #7, is to be 
treated as an item of data, so #7 is loaded 
into the Accumulator. When it considers 
The next, third code, #18, it is treated as 
an instruction and means ‘“‘clear the 
carry”’. 

The fourth code, #65, is also treated as 
an instruction and means ‘‘add to the 
contents of.the accumulator the contents 
of the memory location whose address is 
the next code”. Consequently the next 
code is treated as an address, #90, and 
the instruction #65 is obeyed accord- 
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ingly. The sixth code, #85, is treated as 
an instruction and means “store the con- 
tents of the accumulator in a memory 
location whose address is the next code”’. 
The seventh code, #91, is therefore tre- 
ated as a memory address and the con- 
tents of the accumulator are stored in 
location #91. The last code, +60, is 
treated as an instruction — since the 
previous code did not say otherwise — 
and means ‘“‘return to Basic”. 

Most people would agree that making 
up and entering a machine-code program 
is deadly boring, and debugging it is 
almost impossible’ When computers were 
young, code was in binary and even more 
indigestible so, not surprisingly, someone 
thought of making the computer do the 
routine job of converting instructions into 
code. . 

They wrote a program called assembler 
to take instructions that were closer to 
English and which would generate and 
assemble the machine code. Clearly, the 
assembler instructions must use short- 
hand because the instructions themselves 
are too long, so human memory-joggers 
called mnemonics are used instead — see 
table 1. Note that the difference between 
the meanings of LDA@ and LDA lies in 
the way they treat the next code. The 
following program — program 5 — gives 
the assembler mnemonics for program 1. 

10 REM LIST 1 IN ASSEMBLER 
20 ?#90=10; ?4#91=0 

25 PRINT “2491 ="2491’ 

30 DIM P(-1) 


[ 
50 LDA @ #7 
60 CLC 
70 ADC #90 
80 STA #91 
90 RTS 


Link TOP 

PRINT “LOCATION #91 
aes 

130 END 

However, it is not enough simply to 
enter the mnemonics — remember, it is 
only machine code that the microproces- 
sor understands. The mnemonics must be 
operated on to generate the code and 
assemble it somewhere in memory. In 
listing 5, line 40 says ‘“‘what you are about 
to receive is in assembler, not Basic’; line 
100 says ‘“‘Amen” to assembler and 
returns to Basic. 

Line 30 looks odd: it does not Dim a 
string of -1 elements, but means ‘“‘assem- 
ble the machine code resulting from the 
following mnemonics starting at the first 


iS NOW 


Machine code === 


free memory location after the end of this 
Basic program text’. For a program like 
program 5 —i.e., one without any Dim 
statements other than the Dim P(—1) — 
that location is the third one after the last 
visible character, which is ““D” in this 
case. 

In the Atom, the address of that loca- 
tion is given a special name “Top” for 
convenience. Top is treated as an 
address, so to execute your machine-code 
program resulting from listing 5 you need 
line 110. 

Line 20 Pokes the initial values for 
your sum into your two memory loca- 
tions. Lines 25 and 120 demonstrate that 
the machine code has worked. Now 
execute New, and enter and run program 
5, and you should see the contents of 
location change from 0 to 17. 

When you ran program 3 or 4 earlier, 
and entered the machine code directly 
from the keyboard, it was executed 
directly from the keyboard by entering 
Link followed by the address of the loca- 
tion holding the first code. You can do 
the same with program 5, but first you 
should set the contents of location #91 
back to zero by executing: 

2#91=0 
Now execute: 
LINK TOP 
PRINT 7#91 
and you will see that the contents have 
again been changed to 17. When you ran 
program 3 or 4, the Link command was 
followed by the address of the first code 
expressed in the form of a number. You 
can do the same with program 5 by 
executing: 
PRINT & TOP 
and you will get the hex address of Top, 
ie., the actual address of the location 
holding the first code. It is in hex, not 
decimal, because & instructs the Atom to 
print in hex. It is a two-byte number to 
whom we have not yet been introduced, 
but forget that for the moment. 

Repeat the above procedure of zeroing 
location #91, Linking — but this time 
using the hex number for Top — and 
printing the new contents of location 
#91. Write down the address of Top. 

You should by now appreciate that the 
assembler mnemonics are merely a 
stepping-stone to higher things, namely 
the generation and assembling of 
machine code, Once they have done that 

(continued on next page) 


Table 2. Operation code and mnemonics for two-byte addresses. 


Meaning 


Load the accumulator with the contents of the 
location whose address is the next two codes 


Add to the contents of the accumulator the 


Mnemonic Mnemonic 
(Atom) (others) 


Machine 
code (hex) 


AD LDA LDA 


contents of the memory location whose address 


Is the next two codes 
Store the contents of the accumulator in the 


6D ADC ADC 


memory location whose address is the next two 


codes 
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STA STA 


sue 
MONOPOLY 


TANDY V. GENIE 


x Computer challenges you at Monopoly as a player. 

% For up to 6 players {including computer). 

%* Unique system featured whereby computer detects the 
skill of best player then adjusts its skill automatically to 
match that player. 

x Computer's game at highest level is ‘strong’. 


w& Every game different, close, exciting and challenging. 

x Game data can be saved on tape to continue game at 
another time. 

x Easy fool-proof antry ideal, even for children to use. 

% 2 versions of Monopoly included. ‘Standard’ — as to 
tules. ‘Popular’ — slight variation to rules. 

% Many, many hours of fun for all the family. 

On tape for the VIDEO GENIE and TRS-80. Model 

1 & 3. Level 2. 16k. £9.95 inclusive. 


COMPUTICS 


Mic AOS OF T 


1 BELL LANE 
WHEATLEY 
OXFORO OXS 1x¥Y 
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DISCOUNT MICROS 
IN THE NORTH 


HARDWARE, 
SOFTWARE, AND 
SYSTEMS SUPPORT 


PHONE 
IMPACT COMPUTERS (0532) 663006 
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GREEN SCREEN 
C24 Filter Sheet 


Reduce glare, particularly 
for reverse video e.g. ZX 81 


Improve legibility 

13”x12"tup tors'sereen) £ 3:00 4g, 
18x 23'Cup to 26 screen) £ 5:00 vat 
trim to size, fixers supplied 
Mesotec send sae 


204 Harrogate Road for sample 
Leeds LS7 4QD 
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Call COMPUTALINE on 
(01) 840 1177/3444 


For Printers eg Oki matrix from £245 
Daisywheel from £730 

For Computers eg Superbrain* from 
£1910 
£Calt 


Apple* 


For Value, whether you need hardware, 
software or full systems, call 


COMPUTALINE 
St James’ House, 105-113 The Broadway, 
Ealing, London W13 S9BL 
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MILLFIELD SCHOOL 


offers 300 courses in 60 diffferent 
games coaching, creative arts and 
other activities, including 


COMPUTING 


in the summer holidays, for young 
people, adults and families. 


for 30 page prospectus, contact:- 
JOHN DAVIES, MILLFIELD SCHOOL, 
STREET, SOMERSET. 

Street (0458) 42291 
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SHUGART 
MINI FLOPPY DISC DRIVES 


** THE LOWEST PRICES ANYWHERE ** 


SA 400 5%” £105 


BRAND NEW — 3 MONTH LABOUR 
& PARTS WARRANTY. 


Also available Tandon TM100 — 1 drives 


ENCOTEL SYSTEMS LTD 
530 PURLEY WAY, CROYDON, S7 
01-686 9687 
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EN PERSONAL COMPUTERS 
166 Park Road Peterborough PE1 2UF 
Tel.: Peterborough (0733) 47767 
Leicester (0533) 22255 

. . Approved Commodore Dealer and 
BBC Regional Micro-Computer Centre 


ViC-20 CASH & CARRY PRICES 


exc. VAT inc. VAT |) 
173.00 198.95 


(UG 
=f 


Vic-20 Computer 
VICIC2N cassette deck 
VIC 1515 printer 

VIC 1540 disk drive 
VIC 1210 BK RAM i! 
VIC 1111 16K RAM 56,00 64.40 
Post and packing at cost (£3.50 for VIC-20, VIC 1515 or VIC 
1540 inc. VAT). Full price list on request. Access & Barc- | 
laycard welcome. Telephone orders accepted. (A division of } 
Advanced Business Computer Systems Ltd.}. } 


Atom & BBC 


Your local Fruit and Nut 


NORTHERN COMPUTERS 
Churchfield Rd, Frodsham 
Warrington WA6 6RD. 


0928 35110 
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they are redundant. Prove this to yourself 
by running program 5, and Listing it. 
Then corrupt some of the mnemonics by 
replacing them with garbage of your 
choice. To prevent the beginning of the 
machine code being overwritten by any 
lengthening of the text of program 5, you 
should delete line 70 and not lengthen 
any of the other lines. 

List it again to see what a fine mess it 
is, but do not run program 5 in this state. 
Now demonstrate the execution of the 
machine code by executing the three 
statements: 

2?#91=0; LINK #XXXX; PRINT ?#91 
as before, where XXXX is the number of 
Top you wrote down. It still works, with- 
out the mnemonics. 

Up to now we have been considering 
hex numbers no bigger than +FF or 


_ decimal 255, and which need only one 


byte to hold them. But of course hex 
numbers can be as big as you like, and 
you need hex numbers greater than +FF 
if they-are to express memory addresses. 
A limit of +FF locations would not pro- 
vide much more memory than a cal- 
culator. Because any hex number greater 
than +FF needs more than one byte, and 
because two bytes can hold numbers up 
to #FFFF, or decimal 65,535, and 
because that is ample for the RAM and 
ROM of a home computer, memory 
addresses are usually two bytes long. 

Table 1 column 1 refers to “... the 
contents of the memory location whose 
address is the next code”’, which suggests 
that assembler and code cannot cope with 
two-byte addresses. In fact they can cope, 
and if you look at table 2, column 1 you 
will find all the instructions from table 1 
that refer to addresses, except that they 
refer to two-byte addresses, and the 
codes are different. Study the following 
listing which produces exactly the same 
result as program 5, despite the fact that 
two-byte addresses and different codes 
are used. The assembly listing — the 
printout you get when an assembler pro- 
gram is run — demonstrates the change of 
codes. Program 6 is: 

20 ?#8200=10; ?4+8201=0 

25 PRINT"?#8201="748201' 

70 ADC #8200 

80 STA #8201 

120 PRINT “LOCATION #8201 
IS NOW"?#8201’ 

Since the mnemonics are identical, how 
does the micro know how to choose dif- 
ferent codes for, say, STA followed by a 
one-byte address as in program 5, and 
STA followed by a two-byte address as in 
program 6? The answer lies in the line in 
the assembler part of the program text. 
The rule the machine follows is, in effect 
“when you come to a mnemonic that 
involves an address, look at the program 
text between the mnemonic and the next 
statement terminator — that is, the end 
of a line, or a semicolon in a multi- 
statement line in the Atom or a colon on 
other machines. If in that area you find a 


Machine code = 


0 82 20 45 4E 44 
18° (65 


D FF 
90 85 91 60 


Ag if 


Figure 1. Machine-code display. 


single-byte number, treat that as the 
whole address and choose the corres- 
ponding code for the mnemonic, follow- 
ing it by that single-byte number as the 


| next code. But if there is a two-byte 


number in that area, treat it as a double- 
byte address and choose the correspond- 
ing code, followed by the two-byte 
number as the next two codes, low byte 
first’’. 

Program 1 is the code produced by 
program 5, and program 2 is that pro- 
duced by program 6. 

To examine the machine code after it 
has been assembled, run program 5 and 
execute: 

@ =4; FOR 1=TOP—8 TO TOP+7; PRINT 

&21; NEXT 

It sets the number of spaces for each 
printed number to 4 — @has a different 
meaning in this context. The Print state- 
ment is a Peek, and it prints in hex the 
contents of memory locations from 8 
before Top to 7 after Top. You should 
see the display shown in figure 1. 

The contents of Top—8 are at the top, 
left-hand corner, and the contents of Top 
are at the beginning of the second line. If 
the third to the sixth numbers in the first 
line, 20 to 44, are treated as ASCII codes 
they spell: 

space END 

which is the end of the text of program 5. 
The D and FF are hex numbers which the 
Atom always uses to signify the end of 
the text of a Basic program. The first two 
0 and 82, are the line number in hex — 
decimal 130. This demonstrates that the 
machine code is assembled starting at the 
first free byte after the program text, as 
was mentioned earlier. 

If the program contains Dim state- 
ments other than the Dim P(—1) for the 
assembler, the space for the string and/or 
array elements is reserved beginning at 
Top, with the first machine code being 
assembled in the location immediately 
after the last byte of the last string or 
array element. 

You need not assemble the machine 
code after the program text if you do not 
want to. To assemble it starting at. 
another address of your choice, replace 
lines of program 5 with: 

30 P = #8300 

110 LINK #8300 
or with: 

30 P = +#2A00 

110 LINK #2A00 


Run the program and check that it 
performs as before. You could also carry 
out a memory dump using location 
#8300 or #2A00 to confirm that the 
code has been assembied there. This pro- 
cedure is useful if you want to put the 
mnemonics temporarily in another part 
of memory. gQ 
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SOFTWARE 


Software packages are listed by application, in alphabetical 
| order, with the systems on which each package will run also 


listed alphabetically. The guide is not exclusively for business | 


applications: if your company is the source or dealer for a 
package with a more unusual application, send us the details 


| and we will create a new category. 
The usual criteria have been applied. The minimum con- | 


figuration is 32K of RAM, a disc and a printer; the price of the 


‘package must lie between £50 and £1,000; the companies | 


listed are the source of the software or the main dealers in 
the U.K., and the capacity quoted is per disc or drive. 


Machine type by application 
Combined Ledger/Stock/Invoicing 


Machine type Supplier name Price Capacity 

Apple 0 Vlasak Electronics Ltd £855 1,500 a/c 5,000 trans 
Apple II Dataforce (U.K.) Ltd £855 

Apple II Microsense Computers Ltd £340 

Apple II Southem Computer systems £1,000 varies 

Apple IIATT Informex London Ltd £298 500 a/c 

Apple II Star Systems Ltd £750 2,000 a/c 6,000 trans 
Commodore 3032 Compfer Ltd £400 varies 

Commodore 3032 Analog Electronics £550 

Commodore 3032 Logma Systems Design £600 1-6 shops 
Commodore 3032 Grama (Winter) Ltd £475 varies 

Commodore 3032 Bristol Software Factory £300 1,000 a/c 6,000 trans 
.Commodore 3032 Compfer Ltd £600 §00 a/c 1,000 items 
Commodore 3032 HB Computers £695 500 a/c 2,500 trans 
CP/M D T Systems £750 varies 

CP/M Wisbech Computer Services £900 varies 

CP/M Graffcom Systems Ltd £400 varies 

CP/M Benchmark CS Ltd £950 varies 

CP/M Computastore Ltd £1,000 

CP/M Interface Computer Services £350 

CP/M Minicomputer CS Ltd £1,250 varies 

CP/M Salmon Microcomputing £750 1,600 items 1,000 trans 
CP/M Selven Ltd £1,500 3K a/c 7K trans 
CP/M Map Computer Systems £1,000 varies 


CP/M North Star _— Instar Business Systems £999 600-2 ,900 
CP/M North Star Criterion Business Systems 


North Star DOS Inteligent Artefacts £510 = 1,500 a/c SK trans 
- Ohio Scientific Microcomputer BM £656 
Ohio Scientific Stratheden Ltd 
Tandy Model 2 Chess Consultancies £1,200 
Tandy Model 2 Chess Consultancies £995 5,000 items 1,500 a/c 
Tandy TRS-80 Microcomputer Applications £90 
‘| Tecs Jar Software Systems £650 500 a/c 300 nom. a/c 
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WASCOM/SHARP MZ80K 


Pascal for Nascoms and Sharp MZ80K 
Hisoft offer a very fast 12K Pascal compiler producing 
Z80 object code directly i.e. no P-code. 

STATEMENTS: CASE . OF, IF .. THEN .. ELSE, 
REPEAT .. UNTIL, WHILE .. DO, 


BEGIN .. END 
TYRES: INTEGER, REAL (7 si. figs.), CHAR, 
BOOLEAN, ARRAY, SET, COLOUR. 


Many standard procedures and functions are sup- 
ported including trigonometric functions and all proce- 
dures and functions may be used fully recursively. 
The object programs run very fast and require only the 
runtime routines (4K) to be present. 
Price: Nascom Pascal £35 
Sharp MZ80K Pascal £37 
New Monitor for Nascoms 
NASMON is a new 4K monttor incorporating a powerful 
‘tront panel’ display of memory, registers and fags 
together with an extended screen editor. We Cae a 
rar le of software to run under NASMON; BAS1 
BASIC interpreter with 11 digit floating point arith- 
rae NASGEN, a very fast 280 assembler, NASNEM, 
a 2¥%K disassembler and NASPAS, the 12K Pascal 
compiler described above. 


Prices: NASMON £30 
NASGEN in EPROM £25 
NASGEN on tape £15 
BAS12K on tape £25 
NASNEM In EPROM £15 
NASNEM on tape £10 


Z80 Development Package for Gemini G805 Disk 
Owners 

The package comprises an extended screen editor, a 
fast Z80 assembler and a copugget with a ‘front panel’ 
mode-and a Z80 disassembier. All supplied on one SVs 
inch diskette with full documentation. Price £50. 

Alt prices are fully inclusive. 

Full details may be obtained from: 


HISOFT 


60 Hallam Moor, Liden,, SWINDON, SN3-6LS. 
Tel: Swindon 26616 
(enewering machine service).. 


@ Circle No. 311 


Sharp MZ-80K, 48K 


£399. inc vat 
DISKS & PRINTER NOW AVAILABLE 


Cowlings 
26 BELVOIR STREET 
Tel: 553232 
LEICESTER 


@ Circle No. 312 


ASSEMBLY , PET 
LANGUAGE ™ VIC 


PET from 8K: VIC 20 from 3.5K 
Both books cover WHOLE 6502 
Instruction set, AND CONTAIN 


FULL 6502 ASSEMBLER 


PRICES: 2/3/4000 PET & VIC BOOK £10 
ALL PET & VIC: book + ASSEMBLER — 
ON TAPE £15: ON DISK £17. 


VIC BOOK 4. 
contains ™/C LANG MONITOR 


SAE details from: | DR P HOLMES (P) 
21 Colin Drive 
State Machine. LONDON NW9 6ES 
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Western Computers Limited 


@apric 


comart 


North Star Horizon 


Cromemco 


PLEASE CONTACT US FOR DETAILS 
Blackpool Airport, 
Blackpool, Lancs. 

Phone Blackpool 404676/ 42660 
@Circle No. 314 


5 DAY MICROCOMPUTER 
PROGRAMMING COURSES 
START EVERY MONDAY 
INCLUSIVE COST £170 
Part-time caqurses 
seven days a week 


MICROTEACH 
160 Edmund Street, 
Birmingham 
Tel: 021-236 4322 


@ Circle No. 315 


SOFTWARE 
VICMEN 


A full-feature version of the popular “Puckman” arcade. 
game for the UNEXPANDED VIC. Written entirely in 
machine-code for fast action. 

SUPPLIED ON CASSETTE at £7 


VICGAMMON 


Standard Backgammon game for the VIC with 3K 
expansion. Rapid computer responses. Instructions on 
how to play are included. 

SUPPLIED ON CASSETTE at £7 


More VIC software will be available by the time you read 
this. Phone 051-227 2642 tor details. Generous 
DEALER DISCOUNTS available — phone Dave on 
051-227 2299 for details. 


BU 


a * ae _ 
98-100 THE ALBANY, OLD HALL STREET, 
LIVERPOOL L3 SEP 


@ Circle No. 316 


we 


Database Managers 


Machine type Supplier name 

Apple I ACT Microsoft Ltd 
Apple II Courtman Micro Systems 
Apple II Keen Computers 


Apple IATT 
Apple IIATT 
Apple IIATT 
Apple IIATT 
Apple IIATT 
Commodore 3000/8 
Commodore 3000/8 


Systematics International Ltd 
Diskdean Ltd 

Systematics International Ltd 
Informex London Ltd 

The Software House 

Stage One Computers 
Commodore BM (U.K.) Ltd 


Commodore 3032 CPS (Data Systems) Ltd 
Commodore 3032/8 Compsoft Ltd 
Cornpucorp Verwood Systems 

CP/M Compsoft Ltd 

CP/M Great Northern C§ Ltd 
CP/M Microtek Computer Services 
CP/M Cleno Computing Services 
CP/M Interface Ltd 

CP/M Median-Tec Ltd 

CP/M Microbits 

CP/M Southdata Ltd 

CP/M SWTPC Verwood Systems 
Metrotech System Metrotech 


Ohio Challenger U-Microcomputers Ltd 


Ohio Scientific Microcomputer BM 
Superbrain Alan Pearman Ltd 
SWTPC SWTPC 

Tandy TRS-80 Cleartone ADP 

Tandy TRS-80 ACT Microsoft Ltd 
Z-80/8080 Structured Systems Group 
Z-80/Cromemco Xitan Systems Ltd 


Engineering Design Systems 


Machine type Supplier name 
Apple II Haden Young Ltd 
Apple II James C Steadman 
Apple II James C Steadman 
Apple IATT Aerco-Gemsoft 
Commodore Ismail CAD 


Commodore 3032 Micro Computation 


Commodore 3032 The Alphabet Co 
Commodore 3032 Comac Systems 
Commodore 3032/8 Comac Systems 
Commodore 3032/8 Comac Systems 
Commodore 3032/8 Comac Systems 


Commodore 3032/8 Comac Systems 
CP/M Median-Tec 
CP/M Median-Tec 
CP/M Median-Tec 
Equinox Equinox 


Hewlett-Packard CSC (Northern) Ltd . 


Tandy TRS-80 
Tecs 


Chess Consultancies 
Jar Software 


Estate Agents’ Systems 


Machine type Supplier name 
Apple II Atlanta 

Apple II Microsense 
Apple IIATT Cyderpress 


Price Capacity 

£75 

£106 100K characters 
£425 up to 70Mbytes 
£72 

£120 varies 

Beles) 1,000 references 
£198 500-1,200 records 
£140 900 records 


£45-£250 650-2,400 records 
£150-£300 650-1,400-64 ,000 


records 
£200 varies 
£190 600-5,000 records 
£375 
£400 30,000 records 
£110-£210 and varies 
£250-£500 
£90-£325 varies 
£200 varies 
£500 
£145 varies 
£650 up to 8Mbytes 
£200-£1,000 
£175 
£175 
£295 varies 
£100 
£75 varies 
£75 
gS) varies 
£850 4,000 records/disc 


Price Notes 

From £50 Provide a comprehen- 
sive series of soft- 
ware for building/ 


engineering 
£200 Erect concrete 
columns 
£250 Multibay frames 
£175 Pipeline engineering 
varies Provide a range of 
software for build- 
ing/engineering. 
£300 Building-conversion 
specification 
£75 Time study and 
analysis 
£400 Asset register 
£400 Maintenance plan 
£400 Work orders 
£400 Plant history 
£400 Manpower analysis 
£500 Plastic portal frames 
£500 Slope-stability analysis 
£500 Retaining wall design 
£500 Civil/structural 


engineering design 
from £200 Engineering design 
systems. 


£450 Production planning 
£600 Production analysis 
Price Notes 

£750 

£500 

£650 
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Apple ATT Systematic £850 
“Commodore 3032 Stage One Computers £250 
Compucorp Verwood systems £700 
Compucorp Verwood systems £1,200 
CP/M Selven Ltd 
Sharp MZ-80K Wisbech Computer Services £195 
Financial Systems 
Machine type Supplier name Price 
Apple I Microdigital £200 
Apple II Microdigital £130 
Apple I Microsense £194 
a 
Apple II PK Microsystems 
Apple II Dataforce £80 
Apple II Informex £98 
Apple II Southern Computer Systems £750 
Apple IATT Microsense £125 
Apple IATT Systematics £295 
Apple ATT Systematics £],000 
Apple IATT Microsense £75 
Commodore 3000 Stage One Computers £250 
Commodore 3000/8 ACT Microsoft £125 
‘Commodore 3032 Stage One Computers £100 
Commodore 3032 CPS £575 
Commodore 3032 L &J Computers £90 
Commodore 3032 ACT (Petsoft) £150 
Commodore 3032 Stage One Computers £100 
Commodore 3032 Logma Systems £600 
CP/M Bytesoft £95 
CP/M Micromedia £1,000 
CP/M Graffcom System £400 
,CP/M MAP Computers £550 
CP/M Microtek £500 
CP/M Microtek £750 
CP/M Median-Tec £500 
CP/M Graffcom Systems £450 
CP/M Business Solutions £395 
CP/M Vector Taylor Microsystems £390 
Durango F-85 Kesho Systems £1,000 
Superbrain Alan Pearman Ltd £315 
Tandy TRS-80 Chess Consultancies £800 
Tandy TRS-80 AJ Harding £125 
Z-80/8080 Intereurope £500 
Z-80/8080 Graham Dorian £325 
General Ledger 
Machine type Supplier name Price 
Apple I Computech Systems £295 
Apple I Dataforce (U.K.) Ltd £225 
Apple Style Systems Ltd £250 
Apple II Southern Computer Systems £750 
Apple IIATT Systematics International Ltd 


Apple IIATT 
Commodore 3032 
Commodore 3032 
Commodore 8000 
Compucorp 
CP/M 


Guestel Ltd 
Bristo] Software Factory 
Analog Electronics 


Commodore BM (U.K.) Ltd 


Verwood Systems 


Wisbech Computer Services 


Business Solutions Ltd 
Bytesoft 
PR Daly & Co Ltd 


Haywood Associates Ltd 


Median-Tec Ltd 
Ludhouse Ltd 
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£300 
£300 
£450 
£300 
£250 
£300 
£390 
£690 
£500 
£500 
£500 
£500 


Estate sales 

Estate management 

Estate agents’ sales 
and selection 


Notes 
Sales analysis 
Credit control 
Cashier retail/ 
wholesale 
Solicitors’ accounts 
Cashflow projection 
VAT system 
Financial controller 
VisiCalc 
Financial planning 
Financial controller 
Modelling 
desktop plan 
Financial acounts 
package 
Financial modelling 
Quote processing 
Invoice-costing/ 
jewellefs 
Cash book 
Financial planning 
Bank a/c reconcile 
Sales/analysis 
Financial modelling 
Invoice disc factoring 
Hire-purchase system 
Financing system 
Accounting 
Budget control 
Financial analysis 
Purchasing system 
Mars 
Cashflow forecasting 
Time recording/ 
ledger 
Financial planning 
Sales statistics 
Financial balancing 
Financial modelling 
Sales analysis retail 


Capacity 

500 a/c 1,700 trans 

200 a/c 1,000 trans 

1,000 a/c, 2,000 
postings 

1,000 a/c 12 branches 


200 a/c 
1,000 a/c 6,000 trans 


600 a/c 3,000 trans 


varies 
varies 


500 a/c 5,000 trans 
200 a/c 5,000 trans 


COLOUR 


AND 


SOUND! 


‘SIMPLY FILE’ RECORDS SYSTEM 
(DBMS). 

Select by any key. Print alphabetic lists, 
mailing labels. Calculate, total, average col- 
umns. Fast, easy, robust and VERY ver- 
satile. DISK ONLY: £65 


‘SIMPLY WRITE’ 
PROCESSOR 


Some £300-£400 programs have no more 
facilities. Tape or disk, any printer, 40-80 
column PET. Needs 16K. TAPE £40, DISK 
£45 


GOTTA PET? ADDA VIC! 

High resolution graphics, programmable 
characters, colour and sound on your PET? 
Ali this PLUS a complete extra computer 
using your PET’s drives, printer etc? Under 
£200 including VIC and our super PET-VIC 
LINK! (Available separately). 


PRICES PLUS VAT BUT INCLUDING P&P. SEND 
FOR DETAILS, MORE UNUSUAL ITEMS, GET OUR 
FREE ‘MICROMAIL' PET NEWSLETTERS. 


FAST WORK 


SIMPLE SOFTWARE LTD., 
15 Havelock Road, 
Brighton, Sussex BN1 6GL 
(0273) 504879 


SEARCHING FOR 
‘BEST PRICE’... 


FOUND ‘BEST PRICE’ .. GOTO 
PET 
4016 16K 
4032 32K 
8032 32K 


8096 
DISK DRIVES 


2031 170K 
4040 343K 
8050 1M 
PRINTERS 
B80COL 
136COL 
DAISY 


VAT to be added @15% 
Carriage — £5 per item 
If you know what you want why wait? 
These are the prices you need 


ORCHARD 
COMPUTER SERVICES 


Orchard House, 21 St. Martins St.. 
Wallingford, Oxon. | 4 
Tel. Wallingford (0491) 35529 

Open 6 days per week, 


@ Circle No. 318 


@_ soystick 


TAMARISK JOYSTICK 
£22.50 inclusive 


GAME EXTENSION SOCKET 
£6.50 Inclusive. 


from TAMARISK DESIGN SERVICES 


290 Brooklands Rd, Manchester M23 
061-969 8729 


8026 
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BUDGET COMPUTER SALES 


in 


WEST YORKSHIRE 


TRS80 Model III = 
with built in drives 1384.00 
Twin TEAC drives 390.00 
Single TEAC drives 236.00 
Teac Scripta KSR £798 
Epson MX100 550.00 


Diskettes from 1.55 


12 Month Warranty 
Prices Exclude VAT 


AMBASSADOR 
BUSINESS COMPUTERS 


For Sales, Service, Help 


ASHLEY LANE WORKS, SHIPLEY, 
BD17 7SL. Tel: (0274) 595941 


@ Circle No. 320 


V. GENIE UPGRADES 


* PRICES INCLUDE VAT * 
Memory upgrade to 32K RAM 44.95 (kit). 
Lowcase conv. 28.00; TAB/CLR keys 3.45: New ROM | 
with keyboard debounce and personalised power up 
| message (15 chars max) 7.95: Eprom card takes 16K of 
2716 Eproms, connects to expansion port 29.95. 
|’ AY3-8910 sound generator on PCB with demo tape 
49.95, boxed 56.95; Eight channel A/D converter to add 
on to sound generator board 23.00: Eproms, 2716 3.47, 
2532 4.99 (All single rail): Eprom blowing service; from 
master ROM (2516/2716/2532/2732), 3.50 + SOp/ 


PROM; from HEX listing 3.50 + 50p/32 bytes program- 
med (all plus cost of Eprom, our supply): Erasing 50p/ 


chip: C15 cassettes 65p each. Printer examples: 
V. Genie. printer interface with cable 39.95 


Microline 80 315.00 Microline 82A 465.00 
Epson MX80FT 425.00 Epson MX82T 420.00 
V. Genie Disk drives 5.25 inch boxed with PSU and all 
cables, examples: 

Twin 40 track 506.00 Twin 80 track 
Any kit fitted for 7.50 plus carriage (12.00). 
Repair service for Genie, TRS80, Superboard & VIC 20 
ALL PRICES INCLUDE VAT, AND P&P ON ORDERS 
OVER 10.00 

OTHERWISE ADD 75p. CATALOGUE 50p. 

Ring your order thru' on Barclaycard for imm. despatch. 
| ARC Electronics. 

54, Heron Dr, Sandal, Wakefield, W. Yorks. 
Telephone Wakefield (0924) 253145. 
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- MICROCASE 


“turns a board into a real computer” 
For NASCOM 2 

COMPUKIT | 

SUPERBOARD 
ALSO UNCUT FOR NASCOM 1 
2X81 EXPANSIONS ETC. 
Direct from us or from your dealer — 


but make sure you see a 
GENUINE MICROCASE 


654.95 


SIMPLE SOFTWARE LTD 
15 HAVELOCK ROAD 


BRIGHTON, SUSSEX BN1 6GL 
(0273) 504879 


@ Circle No. 322 | 


174 


CP/M 


CP/M 
CP/M 
CP/M 
CP/M 
CP/M 
CP/M North Star 


Horizon 


North Star DOS 
Ohio Scientific 


| Tandy Model 2 


Tandy TRS-80 
Z-80 

Z80/8080 

Zilog MCZ range 


Computastore Ltd £500 
Great Northern CS £345 
Selven Ltd £400 


Interface Computer Services £350 


Hotel and Travel Packages 


Machine type 
Apple II 
Apple I 
Apple II 


Apple IATT 
Apple I 


Commodore 3000 


‘Incomplete Records 


Machine type 
Apple ITT 
Apple Il 

Apple II 
Commodore 3032 
Commodore 3032 
CP/M 

CP/M 


CP/M 

CP/M 

CP/M 

CP/M 

CP/M 

CP/M 

Durango F-85 
Exidy Sorcerer 
Tandy. Model 1 
Tandy Model 1 
Tandy Model i 


Microbits Ltd £500 
Map Computer Systems £300 
Benchmark CS Ltd £250 
Claisse-Allen Computing £500 
Intelligent Artefacts Ltd £295 
Stratheden Ltd £500 
Chess Consultancies Ltd £400 
Tridata Micros Ltd £225 
Liveport Ltd 

Solitaire £500 
Microbits £500 
Supplier name Price 
Dataforce £525 
Informex Logic £298 
Informex Logic £298 
Guestel Ltd £500 
Diskwise Ltd £695 
Landsler Software £350 
Supplier name ‘Price . 


Padmede Computer Services£ 450 
Keen Computers £580 
Southern Computer Systems £750 


Job Costing/Billing 


Machine type 
Apple I 


Apple II 

Apple II 

Apple IATT 
Apple IIATT 
Commodore 3032 
Commodore 3032 
CP/M 

CP/M 

CP/M 

CP/M 

CP/M 

CP/M 

CP/M 

CP/M 

CP/M 

‘CP/M North Star 


Stage One Computers £750 
Micro Computation £555 
Wisbech Computer Services £750 
CPL Ltd 

Benchmark Ltd £975 
Bytesoft £250 
Criterion Business Systems £375 
Ludhouse Ltd £1,000 
Salmon Microcomputing £950 
Map Computer Systems £550 
Kesho Systems £1,000 
Basic Computing £350 
A J Harding (Molimerx) £150 
Quickmet £785 
IBIS Business Info Systems 

Supplier name Price 
Informex London £498 
Deltic Computing Ltd £250 


Southern Computer Systems £750 
Padmede Computer Services£300 


TABS Ltd £99 

CSM Ltd £600 
Stage One Computers £100 
Business Solutions Ltd £190 


Map Computer Systems Ltd £550 
Graffcom Systems Ltd £400 
Ludhouse Ltd £1,000 
Microtek Computer Services £1,000 


999 a/c 99 centres 
nine computers 

250 a/c 

1,000 a/c 3,000 trans 

varies 

varies 

250 a/c 3,500 + trans 

150 a/c 500 trans 

999 a/c 99 entries, 
nine computers 

1,500 a/c 5,000 trans 

varies 

1,000 a/c 

500 a/c 1,800: trans 


Upato 26 by 400 a/c 
100 a/c 5,000 trans 


Notes 

Hotel management 

Travel agents’ system 

Hotel administration 
system 

Hotel billing 

Hotel reservation and 
guest billing 

Hotel guest billing 


Capacity 

900 a/c 2,000 trans/disc 
up to 7OMbytes 

500 a/c 2,000 trans 
500 centres 2,300 a/c 
120 a/c 5,000 trans 


250 headings, 
2,000 trans 
per 5.25 disc 


3,000 trans 


2,500 entries 
variable 
5,000 entries 


See also Micropute 
1,200 
300 a/c 2,000 trans 


9,000 a/c codes 


Capacity 
1,000 emp-pro-exp 
codes 


999 clients 99 rates 
100 jobs 3,000 trans 
1,000 jobs 100 people 
300 appointments 
varies 

400-96 ,000 jobs 
varies 

1,000 jobs 35 codes 


Great Northern CS Ltd £455 300 clients 
Salmon Microcomputing £300 225 codes 
CPL Ltd £300 
Goldcrest £200 
Intelligent Artefacts £275 
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Mailing Systems 

Machine type Supplier name Price Capacity 

Apple II Keen Computers Ltd £300 500 addresses 

Apple I SBD Consultants Ltd £55 

Apple II Microsense Computers Ltd £70 

Apple I Informex London Ltd £198 

Apple II Atlanta £55 1,000 names and 

addresses 

Apple II Keen Computers £495 32,767 records 

Apple IATT Systematics International Ltd £300 500 addresses 

Apple IIATT The Software House £57 750 names and 

addresses 

Apple IIATT Personal Computers Ltd £50 ‘400 entries 

Commodore 3000/8 Amplicon MS Ltd £145 1,50Q-4,000 records 

Commodore 3032 MMS Computer Systems £250 3,000 records 

Commodore 3032 Stage One Computers £100 325 records 

Commodore 3032/8 Compsoft Ltd £190 13,000 

Compucorp Verwood Systems £250 

CP/M Goldcrest £200 

CP/M Compsoft Ltd £400 27,000 

CP/M Structured Systems Group £50 varies 

CP/M Graffcom Systems Ltd £250 800-5,000 records 

CP/M Median-Tec Ltd £500 

CP/M Microbits £230 varies of these 

CP/M Interface Computer Services £200 varies : ; : 

CP/M Horizon Microtek Computer Services £250 varies - Announcing ACCEL3 — the practical 

CP/M North Star _ Intelligent Artifacts £250 BASIC compiler for home, education, 

CP/M North Star  Micromedia Systems £198 or business. 

CP/M Vector Taylor Microsystems £375 Hae i mounled by gradual A. 

North Star Intelligent Artifacts £250 capricious “fevboard responce? "ACCE (3 

North Star Horizon Wisbech Computer Services £195 1.200 per disc is the cure, Bey. compatible with 

Tandy TRS-80 AJ Harding (Molimerx) £85 600-3,780 records poet) in eda rerio (al lla 

ui TRS-80 Comput-A-Crop £78 varies On Tape or Disk £49.95 

-80/8080 Intereurope SD Ltd £200 30,000 entries utnermn 

Z-80/8080 Micro Focus . £90 varies eee esti EU 

Order Entry/Invoicing ' Missi ; 

Machine type Supplier name Price Notes sates Te aa 

Apple II Informex £198 Invoicing system TRAP THE 

Apple I Southern Computer Systerns £750 Invoicing INVADER!! 

Commodore 3032 MMS Computers £250 Ordér control te fo 

Compucorp Verwood Systems £250 each ARTIFICIAL 

CP/M Wisbech Computer Services £600 INTELLIGENCE 

CP/M Graham-Dorian £500 200 invoices 1,500 game 

CP-M Goldcrest £300 Invoicing for 

CP/M PR Daly & Co £200 Invoicing APPLE | 11032k dos3.2) 

CP/M Graffcom Systems £350 Order entry/invoicing NOW £16 

CP/M Interface Ltd £250 Invoicing 

CP/M Median-Tec Invoicing panteining viele, MEtcicMmaeeaee 

Tandy TRS-80 Tridata Micros £75 Invoicing LCT at al belle ee 

Z-80/MCZ Software Architects £600 Order entry/invoicing fe ca. ||  ne 

Payroll = Ig. j 77 $1 Ang te] 

Machine type Supplier name Price Capacity rind er SD ystems Susser BN2625 

Apple Dataforce (U.K.) Ltd £375 

Apple HATT TW Computers Ltd £145 @ Circle No. 324 

Apple DATT Informex London Ltd £298 VINYL 

Apple IIATT Algobel Computers £295 500 employees - 

Apple ATT Vlasak Electronics Ltd £375 200 employees MINI FLOPPY FILES 

Apple IATT Computech Systems £379 300 employees : 

Apple Style Systems Ltd £350 450 employees WITH INDEX CARDS . 

Apple IATT Tabs Ltd £99 50 weekly 100 monthly 

Commodore 3000/8 Commodore BM (U.K.) Ltd . £150 200-600 employees 25p EACH 

Commodore 3000/8 Landsler Software £150 200-800 employees MINIMUM ORDER 10 
‘Commodore 3032 Analog Electronics £90 BOO DE ee cues 

Commodore 3032 L & J Computers £220 10 FILES IN RING BINDER 

Commodore 3032 Intex Datalog Ltd £195 200 employees £6 including P&P + VAT 

Commodore 3032 Computastore Ltd £75 483 employees DATA BASE 

Commodore 3032 ACT (Petsoft) Ltd £195 600 employees 169 HIGH ST., CHEVELEY, 

CP/M Benchmark CS Ltd £350 300 employees, NEWMARKET, SUFFOLK CB8 9DG. 

; 50 departments 
CP/M Haywood Associates Ltd £350 @ Circle No. 325 | 
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-Available from 
Trade distributors 


Telephone (0386) 3591 
Dealer enquiries invited 


@ Circle No. 326 


MANUFACTURERS ... 


MICRO-CAD 


THE RACE IS ON... 


w We supply NEC, Temcy & other computers 
and watanabe plotters 


* Our software turns them into working 
draughting systems 


% Complex schematics, layouts and detail 
drawings handled 


%& Top quality hard copy output 
% Compatible with existing CP/M systems. 
% Price range £5,000-£25,000 


%& Commercial ‘software packages also sup- 
plied. 


DON'T GET LEFT BEHIND... 


CONTACT: JENTECH SERVICES LTD., 
NORDLEY, BRIDGNORTH, 
SHROPSHIRE WV16 4SU. 

(074 62) 5287 NOW. 


@ Circle No. 327 


| 


OR RING 


Plug your micro computer video unit and Printer into 
the POWER BANK and forget about a disabling break in 
the electricity supply. This unit will continue to run 
your system far up to one hour in the event af a mains 
failure WITH NO INTERUPTION TO YOUR WORK! 


Batteries 
included 


Vital when running business systems. This unit will of 
course suppress MAINS SPIKES and SURGES. 
SIGNWAVE OUTPUT 
Retail price £320 «. vat 


Weight 13Kgms Size 43cms * 20cms x Scms 


POWER TESTING LTD 


1 St Mary's Lane, Upminster 
Tel: Upminster 26938 
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CP/M 
CP/M 


CP/M North Star 
CP/M North Star 


CP/M Vector 
Durango F-85 
Horizon 

Ohio Scientific 
Sharp MZ-80 
Tandy TRS-80 
Tandy TRS-80 
Tandy TRS-80 
Tandy Model 2 
Tandy TRS-80 
Tandy TRS-80 
Tecs 
Z-80/8080 
Z-80/8080 


Zilog MCZ range 


Median-Tec 
Salmon-Microcomputing 
Map Computer Systems 


Daman Computer Services 


Selven Ltd 

PR Daly & Co Ltd 
Graffcom Systems Ltd 
Horizon Software Ltd 
PCL Software Ltd 
Ludhouse Ltd 
Comput-A-Crop 
Microbits 
Micromedia Systems 
Intelligent Artefacts 
Taylor Micro Systems 
Kesho Systems 
Claisse-Allen Computing 
Stratheden Ltd 
Tridata Micros Ltd 

A J Harding (Molimerx) 
Chess Consultancies 
FIBS 

P J Norris 

Tridata Micros Ltd 
3-line Computing 

Jar Software Systems 
Liveport Ltd 

Solitaire 

Microbits 


Personnel and Administration 


Machine type 
Apple II 
Apple II 
Apple IIATT 


Apple IIATT 
Apple DATT 


Commodore 3000 


Compucorp 
CP/M 


CP/M North Star 
CP/M Vector 
Z-80/8080 


Supplier name 
Informex Logic 
Informex Logic 
Informex Logic 


Informex Logic 
Informex Logic 
Intex Datalog Ltd 
Verwood Systems 
Median-Tec Ltd 


Micromedia 
Taylor Microsystems 
Intereurope 


Property Management 


Machine. type 
Apple ATT 
Apple IIATT 
Apple IIATT 
Apple IIATT 


Commodore 3032/8 


CP/M 
CP/M 
CP/M 
Z-80/8080 


Supplier name 
Cyderpress Ltd 
Informex London Ltd 
Cyderpress Ltd 

Algobel Computers Ltd 
Compsoft Ltd 

Compsoft Ltd 

Algobel Computers Ltd 
Salmon Microcomputing 
Graham Dorian Software 


Purchase Ledger 


Machine type 
Apple II 
Apple Il 
Apple II 
Apple II 
Apple II 
Apple IIATT 
Apple IIATT 


Apple 
Apple IATT 


Supplier name 
Dataforce (U.K.) Ltd 
Logic Box Ltd 

Deltic Computing Ltd 
Computech Systems 


£500 
£300 
£380 
£900 


£500 
£350 
£500 
£500 
£495 
£450 
£498 
£500 
£495 
£52 

£490 
£800 
£800 
£780 
£250 
£120 
£400 
£429 
£800 
£218 
£140 
£280 
£250 
£500 
£500 


Price 
£198 
£298 
£298 


£198 
£198 
£100 
£250 
£1,500 


£595 
£390 
£500 


Price 
£650 
£298 
£650 
£650 
£190 
£400 
£650 
£900 
£325 


Price 
£315 
£490 
£250 
£295 


Southern Computer Systems £750 


Systematics International Ltd 


Padmede Computer Services £300 


Style Systems Ltd 
Guestel Ltd 


Commodore 3000/8 CSM Ltd 


£250 
£300 
£550 


1,000 employees 

500 employees 

300-96 ,000 employees 

1,000 employees/ 
Mbyte 

400 employees 


500 employees 


1,200 employees 
300 employees 
175 employees 
varies 

350 employees 
100 employees 


250 employees 
varies 
400 employees 


400 employees 


1,000 per disk 
400 employees 


300 employees 
500 employees 
200 employees 
300 employees 


Application 
Personnel records 
Staff selection tests 
Employment agency 
system 
Medical records 
Hospital administration 
Hospital administration 


Employment agency 
system 

Personnel records 

Piece work 

Personnel records 


Capacity 


300 entries 
500 properties 
400 properties 
13,000 

27,000 

2,000 trans 


varies 


Capacity 

200 a/c 1,000 trans 
400 a/c 1,000 trans 
1,000 trans 

500 a/c 1,600 trans 
variable 


900 a/c 4,500 trans/ 
disc 

650 a/c 1,750 trans 

200 a/c 

1,000-2,000 a/c 
6,000-10,000 trans 
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Commodore 3000/8 


Commodore 3032 
Commodore 3032 


Commodore 8000 
Compucorp 
CP/M 

CP/M 

CP/M 
CP/M 
CP/M 
CP/M 
‘CP/M 
CP/M 
CP/M 
CP/M 


CP/M 


CP/M 
CP/M 
CP/M 
CP/M 
CP/M 
CP/M 
CP/M 


CP/M North Star 
Durango F-85 
Exidy Sorcerer 
Horizon 

Ohio Scientific 


Tandy Models 1 & 2 Chess Consultancies Ltd 


Tandy TRS-80 


Tandy TRS-80 
Zilog MCZ range 


2-80 
Z80/8080 


Sales Ledger 
Machine type 
Apple II 

| Apple II 

Apple !! 

Apple II 

Apple IATT 


Apple IIATT 
Apple IIATT 

Apple II 

Apple 

Commodore 3000/8 


Commodore 3000/8 


‘Commodore 3032 
Commodore 8000 
Compucorp 
CP/M 

CP/M 

CP/M 

CP/M 

CP/M 

CP/M 

CP/M 

CP/M 

CP/M 

CP/M 


Anagram Systems 


ACT (Petsoft) Ltd 
Compfer Ltd 


Commodore BM Ltd 
Verwood Systems 
CPL Ltd 

Goldcrest 


Wisbech Computer Services 


Bytesoft 


Business Solutions Ltd 


Median-Tec Ltd 
Ludhouse Ltd 


Great Northern CS Ltd . 
Structured Systems Ltd 


Selven Ltd 


Salmon Microcomputing 


Map Computer Systems Ltd 


Microbits 

PR Daly & Co Ltd 
Computastore Ltd 
Haywood Associates 


Interface Computer Services 


Selven Systems 


Benchmark CS Ltd 
Kesho Systems 
Basic Computing 


Claisse Allen Computing 


Stratheden Ltd 
FIBS 


Tridata Micros Ltd 
Microbits Ltd 


Liveport Ltd 
Solitaire 


Supplier name 
Computech Systems 
Dataforce (U.K.) Ltd 
Logic Box Ltd 


Deltic Computing Ltd 


Padmede Computer 


Guestel Ltd 


Buyers’ Guide™="= 4 


rows) 


£120 
£300 


£300 
£250 
£300 
£300 
£300 
£400 
£390 
£500 
£500 
£315 
£460 
£600 


£350 


£300 
£500 
£350 
£400 
£350 
£350 
£600 


£250 
£500 
£125 
£500 
£500 
£250 
£750 


£225 
£500 


£500 


Price 
£295 
£315 
£490 
£250 
Services £300 


£300 


Systematics International Ltd 


Southern Computer Systems 


Style Systems Ltd 
Anagram Systems 


CSM Ltd 


ACT (Petsoft) Ltd 


Commodore BM (U.K.) Ltd 


Verwood Systems 


Wisbech Computer Services 


Goldcrest 

CPL Ltd 

Business Solutions 
Bytesoft 

PCL Software Ltd 


Great Northern CS Ltd 
Haywood Associates Ltd 


Median-Tec Ltd 
Ludhouse Ltd 
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£780 
£250 
£299 


£550 and 
£650 
£120 
£300 
£250 
£300 
£300 
£300 
£425 
£400 
£475 
£415 
£350 
£500 
£500 


200-2,000 a/c 
800-16,000 trans 
200 a/c 700 trans 
1,000 trans 
7,000 entries 
600 a/c 4,500 trans 


varies 
varies 
500 a/c 5,000 trans 
500 a/c 5,000 trans 
500 a/c 
varies 
1,000 a/c 

2,000 trans 
1,000 a/c 

24,000 trans 
400-96 ,000 a/c 
varies 


500 a/c 3,100 trans 


varies 

500 suppliers 5,000 
trans 

100 a/c 300 trans 


See also Micropute 

800 a/c 2,000 trans 

varies 

300-500 a/c 

part of integrated 
system 

125 a/c 1,000 trans 

400 suppliers 
1,000 trans 


200 by 26 a/c 


Capacity 

500 a/c 1,600 trans 

200 a/c 1,000 trans 

300 a/c 1,300 trans 

1,000 a/c 

900 a/c 4,500 trans/ 
disc 

200 a/c 


650 a/c 2,500 trans 
250-2,000 a/c 
500-10,000 trans 
1,000-2,000 a/c 
6,000-10 000 trans 
200 a/c 700 trans 
600 a/c 4,500 trans 


with invoices 


varies 
950 a/c 
500 a/c 


500 a/c 5,000 trans 
2,000 a/c 
8,000 trans 


RAM BARGAINS 


4116-200ns 80p each 
100+68p each 
4116-250ns 70p each 
100+55p each 
2114-300ns 85p each 
100+75p each 
2114-450ns 75p each 
100+65p each 
2716-5V-450ns £2.10 each 
2532-450ns £4.10 each 
4146-150ns £6.95 each 


Other IC's available. 
Add 50p P&P + VAT at 15%. 


ATHANA FLOPPIES 


Minis with free plastic library case + Hub rings 


S/S-S/D £17.95 for 10 
S/S-D/D £19.95 for 10 
D/S-D/D £23.50 tor 10 
S/S-Quad D £26.50 for 10 
8" discs. S/S-S/D £15.50 for 10 

S/S D/D » £24.50 for 10 

D/S-D/D £25.50 for 10 


All other disks available. 
Add 85p P&P + VAT at 15%. 


24-HOUR TELEPHONE SERVICE 
FOR CREDIT CARD USERS 
QUANTITY DISCOUNTS AVAILABLE — 
OFFICIAL ORDERS WELCOME 


OPUS SUPPLIES _ 


PRR 10 BECKENHAM GROVE, 
aa SHORTLANDS, KENT. | VISA 
Say) 


—EEe 


@ Circle No. 329 


Complete DIY FORTH kit 
1) Installation manual 
How to do it + definitions + editor 


2) Source code listing for one processor .... £10 
6502, 6800, 6809, 8080, 8086/8088, 9900, 1802 


Manual + one listing . 


£525 + VAT 


Dual 8” disc drives 
2 x 8” single-sided double-density Shugart drives 
+ box + PSU + intelligent controller. 


MicroProcessor Engineering Ltd 
21 Hanley Road Shirley 

Southampton SO1 5AP 

Tel: Southampton 775462 


@ Circle No. 330 


ZX81 MONOPOLY 
are you still playing with yourself? 


Occasionally during the life of a Micro. a program is written 
that can go on to become a standard. ZX81 MONOPOLY is one 
such program. Most computer simulations are solitary affairs 
using @ program that caters only for one or two players. 2X81 
MONOPOLY allows 6 players to compete with the machine 
doing all the boring bits, acting as board rule-book, umpire, 
dice-thrower and accountant. No cheating is allowed and 
when required a list of a players’ properties and the develop- 
ment situation for each can be listed. No need to worry about 
missing the rent either your ZX81 is also trained as a rent 
collector. The program is welt driven by a clear MENU at the 
start of each player's turn and after the dice has been thrown. 
ZX81 MONOPOLY also allows the game to be SAVED with a 
WINNER so far report. The program requires 16k RAM and 
comes complete with instructions. Let all your friends and 
family appreciate the ability of your ZX81 NOW ZX81 MONO- 
POLY for 16K at €8.00 inc VAT and postage. Cash with order 
from the publishers Dept 50. 


DEPT ZM WORK FORCE 
140 WILSDEN AVE> 
LUTON BEDS LU1 5HR 


HEVAVAUUUAOGOLEUEAAOOLADGTEONUAUAADGAUEAEDEAEORCOUAANCUCU EON TEOLTUTAEUEH 
@ Circle No. 331 
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CP/M Graffcom Systems Ltd £450 540-7,000 


CP/M Computerstore Ltd £400 500 a/c 3,500 trans 
- CP/M Salmon Microcomputing £350 1,000 a/c 
SPRING : 24,000 trans 
CP/M Selven Systems £600 500 a/c 5,000 trans 
CLEARANCE CP/M Map Computer Systems Ltd £300 400-96,000 a/c 
DIABLO DAISY pea FESNIB ES CP/M Daman Computer Services £900 1,500 a/c 500 trans 
Giicee: "SINGLE SIDED Gals PR Daly & Co Ltd £350 
CP/M Interface Computer £350 varies 
DRIVES. 1 ONLY £500 : 
WANCO S$.W.T.P.C: MINI FLOPPY Services 
DRIVES. 1 ONLY £250 CP/M North: Star Benchmark CS Ltd £250 200 a/c 500 trans 
UNIFLEX + BASIC AND Durango F-85 Kesho Systems £500 
PRECOMPILER £300 Exidy Sorcerer Basic Computing £125 See also Micropute 
DATA BASE -Horizon Claisse-Allen Computing £500 800 a/c 2,000 trans 
169 HIGH STREET, CHEVELEY, Tandy Models | & 2 Chess Consultancies Ltd £250 300 a/c 
NEWMARKET, SUFFOLK CB8 9DG. - Tandy TRS-80 Tridata Micros Ltd £225 175 a/c 1,350 trans 
: Tecs Jar Software Systems £550 500 a/c 
@Circle-No. 332 | 2-80 Liveport Ltd 
Stock Systems 
; i Machine type Supplier name Price Capacity 
/s there anyone interested in sel- Apple Logic Box Ltd £490 1,200 items 
ee big lal B usiness || Apple I Vlasak Electronics Ltd £150 7,000 items 
industry? 'Y || Apple Il Dataforce (U.K.) Ltd '€200 850 items 
| : Apple II U-Microcomputers Ltd £199 
We have this to offer: Apple II Microsense Computers Ltd £100 
1) High quality showroom space in Apple II Informex London Ltd £198 
Hatton Garden itself. Apple Il Southern Computer Systems £1,000 
ae es contacts vwith $000 plus Apple ; Style Systems Ltd £250 900-80,000 items 
y Apple IIATT Microdigital Ltd £225 625 items 
Moy L | Batis WATT Viasak Elecironies Ltd £285 800 items 
Apple IIATT Systematics International Ltd £500 200-2 ,500 items 
Please write to Box No. 451 Apple IIATT Guestel Ltd £300 
; : -| Apple IATT Padmede Computer Services £300 2,000 postings 
Apple NATT The Software House £80 800 items 
Commodore 3000 _ Intex Datalog Ltd £195 2,400-3,700 items 
Commodore 3000/8 Commodore BM (U.K.) Ltd 600-2,000 items 
Commodore 3000/8 Rockliff Brothers Ltd £275 3,400-10,000 records 
. F Commodore 3032 Logma Systems Design £600 1-6 shops 
WANT TO LEARN | || commodore 3032 ACT (Petsoft) Ltd £75 2,400 items 1,000 a/c 
? Commodore 3032 ACT Microsoft Ltd £75 1,200-5,900 items 
PROGRAMMING : Commodore 3032 Anagram System £320 500-600 items 255 a/c 
TRIAL COURSE Commodore 3032 L & J Computers £60 500 items 
4 hours for £10 Cornmodore 3032 Bristol Software Factory £300 2,300 items 
: Commodore 8032 Stage One Computers £100 and 600-650 items 
: ‘ Commodore 3032 SMG Microcomputers £395-£495 2,450-7,000 items 
Ean alee Drehin uenk Ge (on | | Commodore 3032 Compfer Ltd £350 200 lines 20 bars 
Bre eas Commodore 3032/8 Compsoft Ltd £190 13,000 
on 928 8989 ext 2468 or write to: Compucorp VerWédd Sfstems £250 
Microcomputer Advisory Centre, CP/M CPL Ltd £300 
Polytechnic of the South Bank, CP/M Goldcrest £300 
Borough Rd., London SE1 ORA. CP/M Wisbech £300 
: CP/M Bytesoft £700 2,000-8,000 lines 
| @Circle No. 334 | CP/M Compsoft Ltd £400 27,000 
CP/M Microtek Computer Services £750 
CP/M PR Daly & Co Ltd £350 
: ae CP/M Great Northern CS Ltd £375 1,500 
LOW PROFILE KEYBOARDS |) cpm Haywood Associates Ltd £350 
: CP/M Median-Tec Ltd £500-£800 1,000 items 
a (4x4). Phos/Bronze gold-plated ‘CP/M Miarobite £500 a 
Keytop legends 0-9 plus 6 plain. CP/M Graffcom Systems Ltd £350 350 records/disc 
sili eT ae eee gece s : CP/M Salmon Microcomputing £400 5,000 items 
sei. a arenebiaih =a, se ae CP/M Map Computer Systems Ltd £250 
PRICE £7.00 plus postage & VAT. | CP/M Ludhouse Ltd : oh ges eS 
Cheques for £9.20 payillile to: CP/M Interface Computer Services £350 varies 
; : sa CP/M Selven Systems £600 
AVONSWITCH PRODUCTS LTD. || CpyMcromenco _—Micromedia Systems £1,000 
ee Street, Pewsey, Wiltshire SN9 SDH. CP/M Horizon Microtek Computer Services £500- varies 
| elivery within 14 days. £1,000 
CP/M North Star Benchmark CS Ltd £450 350 items 275 trans 
@ Circle No. 335 | CP/M Vector. Taylor Micro Systems £995 4,000 items/Mbyte 
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North Star DOS 
Exidy Sorcerer 
Tandy TRS-80 
‘Tandy TRS-80 
‘Tandy TRS-80 
Tandy TRS-80 
Tandy TRS-80 
Tandy TRS-80 
Tandy TRS-80 
‘Tandy TRS-80 
iTecs 


|Tecs 

Zilog MCZ range 
Z-80/8080 
Z-80/8080 

Z-80 MCZ 

|Z-80 


Machine type 
Apple Il 

Apple II 

Apple II 

Apple IIATT 
Apple ITATT 

| Apple IIATT 
Commodore 3000 
Commodore 3032 
Commodore 3032 
Compucorp 
CP/M 

CP/M 

CP/M 

CP/M North Star 
North Star (‘c') 
Z-80 Superbrain 


Machine type 
Apple II 
Apple II 
Apple II 


Apple II 
Apple I 
Apple I 
Apple 


Apple IIATT 
Apple ATT 


Apple IIATT 


Apple IIATT 
Apple ITATT 


Apple NATT 
Apple IATT 
Apple IATT 


Commodore 3000 
Commodore 3000 
Commodore 3000 
Commodore 3032 
Commodore 3032 


Commodore 3032 
Commodore 3032 
Commodore 3032 
Commodore 3032 


Intelligent Artifacts Ltd 
Basic Computing 
Chess Consultancies 
AJ Harding (Molimerx) 
Cleartone ADP 

Chess Consultancies 
FIBS 

Micro Gems 

Tridata Micros Ltd 
Microgems Software 
Jar Software Services 


Jar Software Services 
Microbits 


Graham Dorian Software 


Rogis Systems Ltd 
Software Architects Ltd 
Liveport Ltd 


Word Processing 


Supplier name: 
Dataforce (U.K.) Ltd 
SBD Consultants Ltd 
Keen Computers 


Systematics International Ltd 


Algobel Computers Ltd 


Personal Computers Ltd 
Stage One Computers Ltd 


Dataview Ltd 
ACT (Petsoft) Ltd 
Verwood Systems 


Wisbech Computer Services 
Interface Computer Services 


Microbits 

Intelligent Artifacts 
Intelligent Artifacts 
Alan Pearman Ltd 


Miscellaneous 


Supplier name 
Vlasak Electronics 
Humac Ltd 
Humac Ltd 


Humac Ltd 

Keen Computers 
Keen Computers 
Style Systems Ltd 


Informex Logic 
Informex Logic 


Diskwise 


Cyderpress 
CPR Systems Ltd 


Personal Computers 
Personal Computers 
Padmede Computers 


Anagram Systems 
Anagram Systems 
The Alphabet Com 
Microland 

Stage One Computers 


Stage One Computers 
Commodore BM (U.K.) 
CSM Ltd 

S A Systems 
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£195 
£125 
£995 
£150 
£325 
£750 
£750 
£150 


Buyers’ Guide==" 


1,000 items 
4,000 items 
500 items six sites 


1,000 items 


£200-£375 630 items/disc 


£150 
£800 


£850 
£500 
£325 
£500 
£600 


£75 


1,000-2,000 items 

10,000 items 5,000 
orders 

1,000 items 300 a/c 

2,300 items 

varies 

900-3,500 items 

varies 


Capacity 


up to 7OMbyte: 


800 lines 


£225-£300 200,000 characters 


£125 
£159 
£325 
£500 
£245 
£200 
£280 
£250 
£250 
£225 


Price 
£30 
£1,000 
£600 


£499 
£499 
£750 


£198 
£198 


£198 


£650 
£960 


£195 
£100 
£500 


£850 
£800 
£250 
£175 
£100 


£200 
£50 

£500 
£550 


12,000 


varies - 
varies 


Capacity 

Petrol pump losses 

Auctioneer's package 

Invoicing sales — 
timber 

Microfiche records 

Inhouse teletext 

Graphics 

Retail warehouse 
management 

Insurance records 

Time records — 
solicitors 

TV rental management 
system 

Auction system 

Insurance brokers 
system 

Operational research 

Time series analysis 

Insurance brokers 
system 

Media control system 

Slot machine monitor 

Newsagent suite 

Printers quote system 

Insurance brokers 
system 

Printers job control 

Appointments planner 

Window replacement 

Farming — office 
systems 


MAILSAFE 
DISKETTE MAILERS 
LOW PRICE HIGH QUALITY 

Protect your valuable Software & Data 


If you mail floppy disks 
Make sure they arrive safe 
in a MAILSAFE 


Available in 51”" and 8” sizes 


For free sample & details 


BASIC BUSINESS SUPPLIES 


50 Edinburgh Drive, Ickenham, 
Uxbridge, Middx. UB10 8QY. 


Tel: Ruislip (08956) 76012 


@ Circle No. 336 


ZX80/81 INTERFACE 


At last — a well designed interface that allows you to 
use the ZX80 or ZX81 as a controller, 
tt provides: 
@ 24 programmabie I/O lines. 
@ Units can be dalsy chained up to 96 1/0 Lines. 
@ Can be used in Basic or machine code. 
e “aew terminalis and ribbon cable header pro- 
vi kK 
@ Design eliminates mechanical linkage problems. 
@ Provision for external power supply. 
@ Does not interfere with Sinclalr expansion units. 
@ Detalled notes and software provided. 
£45.00 PLUS V.A.T. 
Cheque with order please to: 


cer BYTRONIC ASSOCIATES 


88 RUSSELL BANK ROAD 
SUTTON COLOFIELD, WEST MIDLANDS B74 4RJ 

Tel: 0675 81448 

Bytronic Associates also provide a wide range of equip- 
ment for learning how to use micros as controllers, e.g. 
steppers, DC motors, ADC, DAC, pneumatic units etc. 
Brochure available on request 


@ Circle No. 337 


INVESTORS WITH MICROS 


To aid your analysis of share price move- 
ments we now offer: 


1, Bound copy of weekly closing prices of the FT index, 
All-Share index, and the 30 shares comprising the FT 
Industrial Index, from January 1977 to the present time, one 
month of numbers per page, Included are 5-year logarithmic 
and linear mini-charts of each history. This is a mine of 
invaluable research information at a fraction of the cost of 
accumulating it yourself, Price: £35 incl. p.p. 


2. “Stocks and Shares Simplified” by Or Brian J. Millard. 


This book includes listings of programs for moving average 
calculations, and Is a well proven approach to maximising 
stock market profit. Price: £7.80 incl. P&P. 


Lombardy Computers Limited, 
121 High Street, Berkhamsted, 
Herts HP4 2DJ. 

Tel: (04427) 4247. 


 @Circle No. 338 


179 


Commodore 3032 lL & J Computers £420 Machine hire 


Commodore 3032 Mandata Ltd £1,000 Insurance brokers 
Commodore 8000 Peach Data Services £350 Library retrieval 
system 
Commodore 8000 Peach Data Services £550 Footware industry 
sales reporting 
Commodore 8000 Peach Data Services £995 Clients home 
Evening & Day Courses accounting 
Commodore 8000 Stage One £800 General accounting 
: package 
LOGOS COMPUTERS Commodore 8000 Stage One £330 Petaid/Wordcratt/ 
VisiCalc link 
30 Church Road, CP/M Benchmark Ltd £350 Time recording 
Barnes, SW13 CP/M Bytesoft £850 Work in progress 
. CP/M Bytesoft £150 Perpetual inventory 
Tel.: (01) 748 5813 CP/M Bytesoft £850 _Bill of materials 
CP/M Bytesoft £200 Kit control 
@Circle No. 339 | CP/M Microtek £500 Garage system 
CP/M PR Daly & Co £450 Time recording 
ZX MICROFAIR CP/M Horizon Software £1,000 Integrated business 
NEN CONT tats 2B 
Corporation Street’ CP/M Horizon Software £400 Costing systems 
SAT. 29 MAY 1982 (10 00-6.00) CP/M Research Resources £240 Statistical analysis 
E BL CP/M Sail £1,000 Jewellers integrated 
SUN. 30 MAY 1982 (10.00-5.00) ; 
EVERYTHING FOR YOUR SINCLAIR MICRO te oS 
A choice of the wide selection of (ee add-ons now CP/M Salmon Microcomputer £150 Appointments planner 
% HARDWARE % SOFTWARE % BOOKS/MAGS % USER CP/M Selven Systems £400 Nominal ledger 
BRurs sacra Sine CRSA CP/M Map Computer Systems £450 Time recording 
(Advance tickets) Adults £1. Children 50p. CP/M Map Computer Systems £750 Calor system 
duis hone Oana sy Mae Moen ioe CP/M Map Computer Systems £425 Newsboy/newsagents 
Tottenham, London N17 0AG. system 
P.S. DO F ‘ ‘ 
30 Api/tst May 1842, Contra Hal, Westminster, SWi-tors ot | | CP/M Haywood £500 ‘Time recording 
new products (Doors open 12.30 Friday 29 April). CP/M Comput-a-Crop £1,000 Farm management 
@ Circle No. 340 | CP/M Microtek £1,000 Plant hire 
CP/M Goldcrest £300 Nominal ledger 
80 x 24 VDU CP/M North Star = Micromedia £195 Vehicle maintenance 
Al tHe slemorics fang aaa iy/90\ Chapntcars etal CP/M Vector Taylor Microsystems £495 Bill of materials 
oud negara SIC Keine “* Ohio Scientific Stratheden Ltd £300 Statistics package 
thu poe meas use attd Gentes! | | Ohio Scientific _Stratheden Ltd Insurance brokers 
The VDU-| will talk to the R.S. 232 serial port on your system 
PU ala iach Ohio Scientific Stratheden Ltd Hospital package 
VDU-1 Assembled and tested p.c.b. £135 North Star DOS Intelligent Artifacts £52 Parts list management 
PSU-1 VDU-1 power supply £22 and ordering 
All prices subject to £2 registered delivery, plus VAT. : 
SS-50 BOARDS North Star Horizon Wisbech Computer Services £750 Double-glazing 
VMB — | SS-50 8k (2114 RAM) + 8k (2716 EPROM) may be manufacturer 
fm. PROTO. bs 199-80  protetysin Wk ce a North Star Horizon Wisbech Computer Services £750 Double-glazing 
siege ON ee pea a costs 
ttyl deny wire wrap ‘ype ee ae a North Star Horizon Wisbech Computer Services £450 Time recording 
and battery back up. Printer soeatng caer fax 20. ec. SuperBrain Alan Pearman Ltd £190 Statistics package 
Mn eo SuperBrain Alan Pearman Ltd £105 APL utility functions 
SuperBrain Alan Pearman Ltd £225 APL Text editor/ 
SIRIUS Pg aa lary pF eek g processor 
7 EUSTON Waliviek Hine SuperBrain Alan Pearman Ltd £125 aoe Sea 
TEL: 1 communications 
ircle No. 341 | SuperBrain Alan Pearman Ltd £490 Modelling/simulation 
oc io : SuperBrain Alan Pearman Ltd £325 Actuarial calculations 
el ie ‘>y SuperBrain Alan Pearman Ltd £75 Password security 
woME-CRISTAL | Bt = 
REDUCES GLARE AND SuperBrain Alan Pearman Ltd £225 Report formatting 
yy Y/ SuperBrain Alan Pearman Ltd £195 CP/M networks 
REFLECTIONS BY UP TO 90% << : a a 
INCREASE OPERATOR EFFICIENCY fm | -pUPGtPTon pe mare — 
Tandy TRS-80 Chess Consultancies £995 Haulage 
* Specially formulated for VDU and TV Screens administration 
%* Reduces Screen Static : i 
+ Increases operator efficiency by reducing Tandy TRS-80 Cleartone ADP £300 WIP and invoicing 
eye strain ae system 
* Will not harm screen surface Stand 520|| | Tandy TRS-80 Cleartone ADP £500 Patient and drugs 
* Recommended installed price || Computer Fair records 
cl Ore le a WELCOME Tandy TRS-80 P J Norris £1,000 Comprehensive sales 
STATIFLECT “ GUARD, 98 FAIRBURN DRIVE, GARFORTH,. and purchase 
Heer ae Tandy TRS-80 Quickmet £785 Integrated accounts 
@ Circle No. 342 package 
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es Byyers’ Gude 


Zilog MCZ range Microbits £1,000 Insurance brokers 
system 

Zilog MCZ range _ Microbits £1,000 Production control 

Zilog MCZ range Microbits £1,000 Bill of materials 

Z-80/8080 Intereurope £500 Conference organiser 


Alphabetical list of suppliers 


Supplier 

3-Line Computing 
0482-445496 

ACT Microsoft Ltd 
021-455-8585 


Aerco-Gemsoft 
04862-22881 

AJ Harding (Molimerx), 
0424-22039 

Algobel Computers Ltd 
021-233-2407 


Amplicon M § Ltd 
0273-60833] 

Anagram Systems 
0403-50854 

Analog Electronics 
0203-41776) 

Alan Pearman Ltd 
0244-46024/21084 

Atlanta Data Systems Ltd 
01-739-5889 

Basic Computing 
0535-65094 


Benchmark CS Ltd 
0726-61000 


Bristol Software Factory 
0272-277135 

Business Solutions Ltd 
01-554-5985/0582 

Bytesoft Systems Limited 
0533-53 1441 

Chess Consultancies Ltd 
061-832-6792 


Cleartone ADP 
0495-244555 

Clenlo Computing Services 
01-653-6028 


Commodore BM (U.K.) Ltd 
Slough 74111 


Compfer Ltd 
0772-57684 


CPS (Data Systems) Ltd 
021-707-3866 


CPL 


Address Sales contact 
36 Clough Road Tim Hill 
Hull HUS 1QL 
Radclyffe House Matthew 
66-68 Hagley Road Wauchope 
Birmingham B16 8PF 
27 Chobham Road 
Woking Surrey 
28 Collington Avenue John Harding 


Bexhill-on-Sea, East Sussex 
33 Cornwall Buildings 
Newhall Street 
Birmingham B3 3QR 
Richmond Road 
Brighton, Sussex BN] 6JA 
60a Queens Street 
Horsham, West Sussex RH13 5AD 
47 Ridgeway Avenue 
Coventry 
Maple House, Mortlake Crescent 
Chester CH3 5UR 
350/356 Old Street 
London EC1V 9DT 
Oakworth Road 
Keighley, West Yorkshire 
BD22 TLA 
7-8 Aylmer Square 
St Austell, Cornwall 
PL25 5LL 
Kingsons House, Grove Avenue 
Queen Square, Bristol BS1 4QY 
1 Park Avenue, Ilford 
Essex IG) 4LU 
16 New Street 
Leicester LE] 5NR 
Progress House 
31-33 Mount Street, Salford 
Manchester M3 
Prince of Wales Industrial Estate 
Abercarn, Gwent NP] 5RJ 
15 South View Court 
The Woodlands, Beulah Hill 
London SE19 
818 Leigh Road 
Slough Industrial Estate 
Slough Berkshire 
Preston Computer Centre 
6 Victoria Buildings, Fishergate 
Preston Lancashire 
Arden House, 1102 Warwick Road 
Acocks Green 
Birmingham B27 6BH 


Amanda Anders 


Peter Wood 


Frank Laughton 
Mike Collier 


John Fisher 


W J Kyle-Price 
S: Page 
David Biggins 


D G West 


CJ Holbrook 


A Gould 


(Cwmni Peirianneg Llyn Ltd) Gwynedd LL53 5DE 


(0758) 3035 
Compsoft Ltd 
0483-39665/505918 
Comput-A-Crop 
01-771-0867 
CPR Systems Ltd 
04492-5488 
Computech Systems 
01-794-0202 


Liverpool House, Pwllheli L Roberts 
Great Tangley, Manor Farm 
Wonersh, Guildford, Surrey 
32 Whitworth Road Jenny Wilson 
London SE25 6XH 
37-39 Ipswich Street Roger Taylor 


Stowmarket, Suffolk 
168 Finchley Road 
London NW3 


Laurence Payne 
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EXIDY.SORCEROR, 16K, as new with leads, 
manuals, Sorceror club newsletters, with 
BASIC upgrade kit not fitted. £350 ono. Mr. M. 
Yaacob, 9 Clare Garden, Riverside, Cardiff, 
Wales. 


ACORN ATOM 12K + 12K, VIA, PSU, soft- 
ware, leads. £260. Tel: 01-531 1033. 


PET 32K, new ROM, extl. cassette deck, 
software/books. £400 ono. Tel: 0827 873840. 


ACORN ATDM 12K + 12K PSU, manual 
games. £230 ono. Tel: Rickmansworth 76143. 


HP41C + Barcode Reader + Maths module 
+ Solution Books. Cost £299 new. Sell £210 
ono. Tel Swansea 290241. 


TRS-80 48K two disc drives VDU cassette 
printer, 50 discs, 100 programs, books 
£1,050. 0752-661364 (Plymouth). 


ZX81 16K. Basic line re-numbering and multi- 
line erasure. M/C code, cassette £3.95. M. J. 
Franklin, 69 The Heights, Northolt, Middx. 


MZ-80K MUSIC and SOUND EFFECTS 
(20K), five programs, cassette, “Chipsongs” 
— lively jigs and reels, “Birdsongs” — millions 
of variations! “Engines” — quite remarkable, 
“Chipsong Generator” — actually composes, 
spontaneously! “Weird music” — demon- 
strates POKE and USR. All for £9. G. B. 
James, 21 Lamond Place, Aberdeen AB2 
3UT. 


HIGH RESOLUTION PACKAGE (£7.50), 
Music package (£6.50) for UNEXPANDED 
VIC. 0634 814118 for details. 


KSR 33 TELETYPE with stand, excellent con- 
dition, 20mA I/O plugs straight into your Nas- 
com etc £85. Chester 382292. 


ZX81-16K GRAPHIC GAMES CASSETTES 
“Maze”, “Defender”, etc. £2. Tel: (0533) 
897268. 


CASIO FX702 user group £6.50/year for 6 
issues of Newsletter. R. Cooper, 11 Braintree 
Road, Dunmow, Essex. 


MZ-8OK SALES program, cassette based 
includes invoicing, statements and VAT. Send 
SAE for full details to: D. M. Bellwood, 6 
Barlow Rd., Sheffield, S6 SHR. 


16K ZX81 for sale. Has D. K. Tronics graphic 
ROM. With software, it is worth £250. Bargain 
at £199. Phone Southend (0702) 714764. 


VIDEO GENIE, 16K LII, sound, joysticks, b/w 
monitor, 2nd cassette. Books, manuals, soft- 


| ware, v.g.c., £350 ono. Tel: 0234-741169 
| MZ-80K 48K Basic and monitor. listings, Sharp 


ASM/Edit, £390, Deeside 810245. 


. PET 32K, new ROM, external large keyboard. 


Also QUME Sprint 55, interface, word proces- 
sor software(fixed/proportional spacing). PET 
& QUME manuals, £1,300 ono. Tel: Chip- 
penham 75222. 


32K PET 2001 series. Integral cassette, small 


keyboard, old ROMs, programs, various ° 


books, sound box, etc. Little used, £425. 
01-778 9932. 


“TANDY QUICK PRINTER II, £90, including 


cable, interface. David Kampfner, 4 Gresham 


Gardens, London NW11. 01-458 8240. 


TRS-80 16K L2, screen, recorder, manuals 
etc. £275. Milton Keynes 670615. 
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PERIPHERAL SALE: Dolphin BD80 printer 
120CPS £189, also BD80P with Pet interface 

- £210. Data Dynamics 390 RS232 printer £80. 
IBM 735 Selectric Terminal Printer £196. Tel: 
0435-830680. 


32K 380Z research machines computer. As 
new condition in original blue case. Buyer 
supplies their own ASCII keyboard. Complete 
with Basic software, utilities and documenta- 
tion, £700. Reading (0734) 594365. 


" APPLE II + 48K with disk drive and controller, 
colour card, Alf MC16 music synthesiser with 
software and manual, various software, 
£1,200 ono. Tel: (0329) 232698. 


APPLE II PLUS 48K, colour card, over £60 
software, cassette player, 5 manuals, all 
leads, modulator, paddles, only six months 


old, PERFECT CONDITION, still under war- 
ranty only £695. Phone Uxbridge (0895) 
35129. 


ZX81, 16 xK RAM, 30 Programs + M/C Lang. 
Books, Motherboard kit. Real lost £145, will 
accept £125 ono. (still under guarantee) Tel: 
01-898 4863. 


APPLE. Educational Software for Primary 
Schools. Interesting game settings. Excellent 
graphics, presentation, documentation. Discs 
or cassettes (£5-£8 each). Details/Catalogue 
from Kingfisher Software. Tel: 02756 68152. 


10 1K ZX81 GAMES-M/C = Canyon}, Shuttle, 
Asteroids. BASIC = Galaxians, Simon, Space 
Invasion, Connection, Destroyer, Hangman, 
Gunfight. Cassette £2.50 Listings £3.00 c.w.o. 
lan Morrison, 17 Winton Circus, Saltcoats, 
Ayrshire KA21 5DA. 


DO YOU WRITE MACHINE CODE on the 
backs of envelopes? Pad of 80 coding sheets 
£2.40 inc. p&p. Toseland, 30 Torrs Road, 
Harrogate HG1 4TB. 


ZX81 FAST ACTION top quality 4K machine 
code programs. Scramble, Galaxy Invaders, 
Space Invaders, Gunfight, Asteroids. £3.95 
per program on tape. J. Steadman, 6 Carron 
| Close, Leighton Buzzard, Beds., LU7 7XB. 


TANDY LINE PRINTER VII, only a few 
months old, still guaranteed. Will accept £179. 
Tel: 021-358 5312. 


SHARP MZ80K Education Software, 
calorimetry £5. Galvonometers £5. Gas Laws 
£5, German Vocabulary Test (2 volumes) 
£7.50 per volume. Send for full details to 
QUALITY SOFTWARE, 21 Dunes Drive, 
Formby, Merseyside L37 1PE. 


NASCOM 2. 64K in cased rack. RamA + 
RamB, 4MHz no-watts, Programmable graph- 
ics, Sound, ROM Basic, ROM Toolkit, Pascal, 
Pilot, Forth, Assembler, Games etc. Basic & 
Toolkit may be paged out to give 62K unse- 
able RAM. Phone Nigel Edwards 
0202-8753210. 


SHARP MZ80K 48K, 18 months old, reset 
switch, MX80FT Interface, user notes, and 
£200 worth software. Includes Calc Ii, Data- 
base, Supercopy, Printer Basic, Extended 
Basic, Star Trek, Word Processor, Space 
Invaders, Disassembler, Sound Effects, M/C 
Code and Chess. Deliver 30 miles Luton. 
Nearest £420. Drek (0582) 418577 (evenings) 
666678 (days). 


COMPUTER GAMES — five home-produced 
games available (strictly non-arcade type) for 
16K TRS-80. S.A.E. for details to: 57 Rowley 
Street, Walsall WS1 2AZ. 


182 


CSC (Northern Ltd) 
(0274) 391076 


CSM Ltd 
021-382-4171 

Cyderpress Ltd 
0491-37769 

Daman Computer Services 
061-793-7015 

P R Daly 
09274-29815 

Deltic Computing Ltd 
Basingstoke 59715 


Diskdean Ltd 
01-242-7394 

Diskwise Ltd 
05793-3780 

D T Systems 
(0603) 27833 

Equinox Computer Systems 
01-739-2387/9 

Fully Integrated 
Business Systems Ltd 
021-328-7920 


Newport Pagnell 
613188/611988 
G W Computers Ltd 
01-636-8210 
Graffcom Systems Ltd 


Graham Dorian Software 
01-379-7931 


Guestel Ltd 
0225-65379 

Hayden Young Ltd 
01-387-4377 

Haywood Associates Ltd 
01-428-9831 

HB Computers Ltd 
0536-520910 

Horizon Software Ltd 
0533-556550 

Humac Ltd 
Romford 752005 

IBIS Business Information 
Systems Ltd. 
061-881 0585 

Informex London Ltd 
01-318-4213/7 

Instar Business Systems 
01-680-5330 

Intelligent Artefacts 

~0223-207689 

Intereurope SD Ltd 

0734-789183 


Interface Computer 
Services Ltd 

0376-518112 
Ismail CAD 


James C Steedman 
0903-814923 


Keen Computers 
0602-583254 
| Kesho Systems 
|, 041-226-4236 


Goldcrest Computer Services67 Union Street, Newport Pagnell 


“Ash Court”, 2 Ash Grove 
Great Horton Road, 
Bradford BD7 1BN 
Refuge Assurance House 
Sutton New Road, Birmingham 
2 Church Lane 
Wallingford, Oxfordshire 
Kennedy House, Rutland Street 
Swinton, Manchester M27 2AU 
Oaklands Gate, Northwood 
Middlesex HA6 3AA 
2nd Floor, May Place House 
May Place, Basingstoke, 
Hampshire 
23 Bedford Row 
London WC1R 4EB 
25 Fore Street 
Callington, Cornwall 
32 Surrey Street, 
Norwich NR] 3NY 
Kleeman House, 16 Anning Street 
New Inn Yard, London EC2 
18 Hanover Drive 
Gravelly Industrial Park 
Tyburn Road, Birmingham 


Stewart Smith 


Peter Mart 
C Murphy 
LJ Watson 


Peter Daly 


R Cornforth 


M Kusmirak 


John Metcalf 


B24 8TE . 
C Hartnett 
Buckinghamshire 
89 Bedford Court Mansions 
Bedford Avenue, London WC] 
52 Shaftesbury Avenue Barbara 
London Castedine 


c/o Lifeboat Associates 
32 Neal Street, London 
WC2H 9PS 

Refuge House 
2-4 Henry Street, Bath 

PO Box 117, 141 Euston Road 
London NW1 2AY 

11 Station Approach 
Northwood, Middlesex 

22 Newland Street 
Kettering, Northamptonshire 

Regent House, 16 West Walk 
Leicester LE] 7NG 

168-186 South Street 
Romford, Essex RM1 1TR 

Pargate House, Cross Road, 

Chorlton- cum-Hardy, Manchester 

Mai 1DH 

8-12 Lee High Road 
London SE13 5LO 

61 High Street 
Croydon, Surrey 

Cambridge Road 
Orwell, Hertfordshire 

19-21 Denmark Street 
Wokingham, Berkshire 
RG11 2QX 

First Floor, 17 Guithavon Street 
Witham, Essex 


Allan Timpany 


Johnny Johnson 


John Oatham 


F Brown 


47a St Johns Road, Tottenham, O Ismail 


London N15 ; 
18 Manor Road, Upper Beeding 


Steyning, Sussex 
5b The Poultry 
Nottingham 
72 Waterloo Street 
Glasgow G2 


Bob Ellis 


Angus Nial 
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L & J Computers 
01-204-7525 

Landsler Software 
01-399-2476/7 

Liveport Ltd 
0736-798157 

Logma Systems Design 
Bolton 389854 

Ludhouse Ltd 
01-679-4321 

Map Computer Systems Ltd 
01-633-3084/5 


Median-Tec 

0734-664969 

Metrotech 
0895-58111 

Micro Computation 
01-882-5104 

Micro Focus 


Microact Ltd 
021-455-8585 


Microbits 
0734-79202 1 


Microcomputer Applications 
0734-470425 


Microcomputer BM 
01-981-3993 
Microdigital Ltd 
051-227-2535 
Microgems Software 
0602-275559 
Microland 
0723-70715 
Micromedia Systems 
Newport 59276/7 


Micropute 
0625-6 12818 


| Microsense ; 
0442-41191/48151 


Microtek 
0689-26803 
Minicomputer CS Ltd 
0494-448686 


MMS Computer Systems 

_ 0234-40601 

P J Norris Computer 
Applications 
053-183-428 


025-671-2434 


PCL Software Ltd 
021-552-6126 


Peach Data Services Ltd 
0283-44968 

Personal Computers Ltd 
01-626-8121/2/3 

PK Microsystems Ltd 
01-839-3143 


3 Crundale Avenue 
Kingsbury, London NW9 9PJ 


29a Tolworth Park Road 
Surbiton, Surrey KT6 7RL 


The Ivory Works . 
St Ives, Cornwall 


2-10 Bradshawgate 
Boltori, Lancashire 


2-6 Marian Road 
London SW16 SHR 
Belgrave Industrial Estate 
Honeywell Lane, Oldham 
OL8 2LY 
120 Oxford Road 
Reading, Berkshire 
Waterloo Road 
Uxbridge, Middlesex UB8 2YW 
8 Station Parade 
Southgate, London N14 
c/o Lifeboat Associates 
32 Neal Street, London WC2 
Radclyffe House 
66-68 Hagley Road, Edgbaston 
Birmingham 
Barford House, Shute End 
Wokingham 
Berkshire RG11 1BJ 
11 Riverside Court 
Caversham, Reading 
Berkshire 
4 Morgan Street 
London E3 5AB 
25 Brunswick Street 
Liverpool L2 OBJ 
32 Buckingham Avenue 
Hucknall, Nottinghamshire 
17 Victoria Road 
Scarborough, North Yorkshire 
Seymour House 
14-16 Chepstow Road 
Newport, Gwent 
Communique Place 
9 Prestbury Place 
Macclesfield, Cheshire 
Finway Road 
Hemel Hempstead 
Hertfordshire 
50 Chislehurst Road 
Orpington, Kent 
Pilot Trading Estate 
163 West Wycombe Road 
High Wycombe 
Buckinghamshire 
26 Mill Street 
Bedford 


Rochester House, Canon Frome 


Ledbury, Herefordshire 
HR8 2TG 


Padmede Computer Services 112/116 High Street 


Odiham, Basingstoke 
Hampshire 

146-150 Birchfield Lane 
Oldbury, Warley 
West Midlands B69 2AY 


5 Horinglow Street 
Burton on Trent, DE14 1NJ 
194-200 Bishopsgate 
London EC4M 4NR 
46-47 Pall Mall 
London SWLY SJG 
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Jack Goodman 


E Landsler 


M Ward 


Denis Thomson 


Graham Jones 


P J Norris 


John Packwood 


P Hemmings 


Brian Homewood 


Mike Hardwick 


APPLE GRAPHICS TABLAT complete, 
unused .not needed on project. £380. Tel: 
0225 310916. 


SINCLAIR ZX81 16K RAM PACK — almost 
new — £42 o.n.o. Bedford (0234) 857105. 


ZX81 DATA: provides read, data and restore 
statements (integral data values only). Cas- 
sette £2.50. ACCOUNTS — budget your 
domestic or business spending. Saves 
datafiles separately from program. Cassette 
(16K) £3.45. A. N. Wilson, The Vicarage, 
Saeed Square, Rochdale, Lancs.; OL12 
8PY. 


2X81 16K STOCK. ANALYSIS PROGRAM: 
Menu driven, user-definable, gives results of 
stock-used, gross profit compares. stock hold- 


ings and gives graphic display of results. Ideal 
for restaurant, small shop, pub, small hotel, 
etc. Only £3.75 on cassette. J. Lavelle, Windy 
Hill, Far Westhouse, Ingleton, Yorkshire LA6 
3NR. 


ZX81 1K THE ULTIMATE GAMES TAPE: 20 
IK games for only £3.75 on cassette: Includes: 
reaction, pontoon, shoot out, bomber, and 
many more. J: Lavelle; Windy-Hill; Far West- 
house, Ingleton, Yorkshire LA6 3NR. 


6800-1-2-3-8 ASSEMBLER. Runs on CBM 
PET. Fast 2 pass macro.assembler. Interface 
to. Davidson-Richards Eprom programmer. 
SAE further details. CWO. Manual £2. Disc 
£28. M. Tyler, 2 Park View Drive, Cashes 
Green, Stroud, Glos. GL5 4NQ. 


COMMODORE PET 8050 complete with 
accounting system and data base — less than 
6 months old £2,250.00 , 

COMMODORE PET 8050 complete with 
accounting system only 18 months old 
£1,500.00. Tel: 0963 62797 for further details. 


TELEVIDEO TS801 64K IMB floppy CP/M 
computer 6 months old very good condition. 
£1,950. Diablo 630 daisy wheel 9 months old, 
fully maintained, £1,100. Sanders Technology 
12/7 printer with sheet feeder and 5 fonts, 9 
months old, £2,300. Tel: 0273 722240 any- 
time. 


Z80A, 5MHZ, 64K, twin 5”.DS-DD ‘drives & 
controller, Serial/Parailel /O, S10Q.bus & 
power, with 24 x 80 VDU board, 180 c.p:s. 
Matrix printer, and system case. Running | 
demo but needs ‘building into its box. All 
software,.discs, listings, manuals, circuits etc. 
Total cost £2,500 + £200 worth of good 
technical stuff thrown.in free. Only needs £100 
video monitor & keyboard to complete. Bar- 
gain £1,500 lot. St. Albans 64077 evenings/ 
weekends. 


OS! C2-4P, 8K RAM, 300/4.8K Baud cassette, 
32 x 64/32 x 32 display. Expansion bus, 
sound, d/a port, good graphics. £199. Ashby- 
de-la-Zouch (Léeics.) 411146. 


TRS-80 . .. 16K, L2,. monitor, cassette, man- 
uals. All as new, only 8 months old. (Buying 
house) hence only £290. Tel: Burton-on-Trent 
65779. 


PAPER TIGER IDS 560 letter quality Matrix 
printer virtually unused £800. Tel: 01-286 
0071. 


| YOUR TRS-80/VIDEO GENIE program listing 
printed, 50p per sheet (63 lines) on high 
quality fanfold paper or 50p per 100 lines on 

||unperforated roll paper. Minimum order £1.00, 

'tyour tapes/discs returned post free. Cheque/ 
PO to Dave ingledew, 20, Embsay Rd., Lower 
Swanwick, Southampton. 
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8K SYM working TELETYPE, resident 
assembler editor, fast Basic, super monitor. 
Excellent keyboard QWERTY and Hex £2.50. 
Tel: 0386 3148. 


NASCOM 2, 32K RAM, NAS/Graphics ROM, 
8K BASIC, 3 Amp PSU. Complete with man- 
ual, portable TV and cassette recorder — 
£350 ono. Tel: 06286 5505. 


MZ80K USERS. ‘COPY PROGRAM’, copies 
any software from monitor £6. ‘SPACE 
ATTACK’ (knight's forth) fast graphics £4, or 
both programs £8. P. Massey, 61 Green 
Avenue, Astley, Manchester M29 7FF. 


SHARP MZ-80K “Championship Tables” — 
motivational game devised by Maths Special- 
ist encourages speed and accuracy. Satisfac- 
tion assured. Cassette £4.00 (6K BASIC). P. 
ee 11 Melbury Grove, Birmingham B14 
6BN. 


ZX81, 16K MOVING GRAPHIC GAMES 10 
challenging, flicker-free games with instruc- 
tions. CASSETTE 1: Golf (with fairways, 
greens and scoreboard), Lunar landing, 
rapiter Pilot, Meteor, Alien Invaders. CAS- 
SETTE 2: Galaxy Guardian, Gridfire, Cosmic 
Fighter, Superlander, Shootout. One cassette: 
£4.99. Both cassettes £7.99. From |. Beynon, 
33 The Chase, ROMFORD, RM1 4BE. 


APPLE Il OWNERS — Protect your software 
with this 16 sector DOS compatible system. 
Operates like a normal disk until a secret word 
is typed in — then secret programs can be 
stored and recalled! ONLY £10. Mr. D. Fen- 
tonnes Chester Rd, Huntington, Chester, CH3 


16K ZX81, with printer and cassette recorder 
£150. Write Booth, 72 Sleaford House, Black- 
thorn St., London E3. 


HITACHI 9” MONITOR, £75. Philips N2234 
cassette recorder with counter £30. Tel: (064 
73) 3456. 


APPLE 48K DISC 3.3, parallel interface, RF 
mod, word. processor, utilities, games and 
discs, £950. Woking (04862) 70890. 


ViC-20, BASIC SYSTEM, computer and cas- 
sette. As new, only £169. Genuine reason for 
sale. Ask for Simon; Maidstone (0622) 
812385. 


VIC: TWO CASSETTES AVAILABLE, 1 for £5 
or both for £8. Each has 6 programs. SAE, G. 
Quaglia, 232 Shoebury Road, Thorpe Bay, 
Essex. 


PET 2001 8K: £350. Only used occasionally 
and then mainly for computer games. Buyer 
collects. Tel: (evenings) Middlesbrough 
591656. 


TAPE OF VIC SOFTWARE with catalogue 
listing games and DS VIC BASIC. Adds over 
40 commands! Send £1 to DS Software, 19 
Reddings, Welwyn Garden City, Herts. 


ZX80/81 16K “WORDMASTER”. Over 2000 
4-letter words. Absorbing and educational. 
Tape £2.25. State 4K/8K ROM. F. Manders, 
24 Horton St., Lincoln LN2 5NG. 


ANYONE HAVE AN ATARI 400 or 800 to 
swap for Hi-Fi system (with possible cash 
adjustment). Hi-Fi consists of Aiwa front load- 
ing cassette, AD6300 Dolby/Metal/CRO? JVC 
amp JAS11 30 watts RMS per channel. 
Philips deck, Solavox speakers, Akai reel to 
reel 2 speed with Dolby. 
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PR Daly & Co Ltd 
01-868-7284 

Quickmet Software 
Development 
0202-8882 17 

Research Resources Ltd 
07073-26633 


Rockliff Brothers Ltd 
051-521-5830 

SA Systems 
Newbury 45813 

Salmon Microcomputing 
0325-72 1368 

SBD Consultants Ltd 
01-940-5194 

Selven Ltd 
0376-40900 


Sheffield MIS Ltd 
0742-20224 

SMG Microcomputers 
Gravesend 55813 


Software Aids International 


Ltd 
01-204-9396 

Software Architects Ltd 
01-734-9402 

Solitaire Ltd 
04252-71448 


Southdata Ltd 
01-994-6477 


Southern Computer Systems 


Torquay 212957/8 


Stage One Computers Ltd 
0202-23570 


Stratheden Ltd 
0624-26668/2 5639 

Style Systems Ltd 
0254-71638 

SWTPC Ltd 
01-491-7507 


Systematics International Ltd 


0268-284601 
T & V Johnson Ltd 
0276-62506 


T W Computers Ltd 
061-456-8187 


Taylor Micro Systems 
021-358-2436 


The Alphabet Company 
03046-7209 

Tridata Micros Ltd 
021-622-6085 

U-Microcomputers Ltd 
Warrington 54117 


Verwood Systems 
0788-87629 

Vlasak Electronics Ltd 
0494-448633 


Wisbech Computer Services 


(0945) 64146 


Xitan Systems Ltd 
0703-38740 


Butts Mead, High Road, Eastcote 
Pinner Middlesex HAS 2EY 

57 Leigh Road, Wimborne 
Dorset BH2] 1AE 


I Metcalf 


40 Stonehills 
Welwyn Garden City 
Hertfordshire 
2 Rumford Street 
Liverpool L2 8SZ 
Allington Lodge, Round End 
Newbury, Berkshire RG14 6PL 
PO Box 26 Croft-on-Tees 
Darlington DL2 2TN 
15 Jocellyn Road 
Richmond, Surrey TW9 2TJ 
West House Chambers 
3 Sandpit Road 
Braintree, Essex CM7 7LY 
77 Hallam Grange Rise 
Sheffield $10 4BE 
39 Windmill Street 
Gravesend, Kent 
14 Chapman Crescent Kenton 
Harrow, Middlesex 


M Taylor 

S A Trinder 

SJ A Still 

Susan Ben-David 


R Crowther 


R A Coates 


David Bull 


34/35 Dean Street 
London WIV 5AP 
Highcliff House 411-413 
Lymington Road 
Highcliff, Dorset BH23 5EN 
10 Barley Mow Passage 
London W4 
7 Park Hill Road, Torquay, 
Devon 


6 Criterion Arcade 
Old Christchurch Road 
Bournemouth 
Exchange House, 54 Athol Street 
Douglas, Isle of Man 
28a Railway Road 
Darwen, Lancashire BB3 2RG 
38 Dover Street 
London W1 
Essex House, Cherrydown 
Basildon, Essex 
165 London Road 
Camberley, Surrey GU15 3JS 


293 London Road 
Hazel Grove, Stockport 
Greater Manchester 
Hamstead Industrial Estate 
Old Walsall Road, Great Barr 
Birmingham 
2 Whitefriars Way, Sandwich 
Kent CT13 9AD 
Smithfield House, Digbeth 
Birmingham B5 6BS 
Winstanly Industrial Estate 
Long Lane, Warrington 
Cheshire 
Verwood House, High Street 
West Haddon, Northamptonshire 
Vlasak House, Stuart Road 
High Wycombe, Buckinghamshire 
HP13 6AG 
10 Market Street, Wisbech 
Cambridgeshire PE13 1EX 


23 Cumberland Place 
Southampton ; hs] 


Richard White 


N Hewitt 


P Bridson 


R Horman 


R Young 


T Johnson 


C A Taylor 


A L Minter 


A Plackowski 


N Howard 


Paul Vlasak 


Ian Duffy 
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FREE 


LIBRARY BOX with every TEN-PACK 


WISIKING 
FORTHEFINEST 
MINIDISKS & ACCESSORIES 


All disks are factory fresh and individually 


certified 100% error-free. 
DISKING INTERNATIONAL FREEPOST LIPHOOK HANTS GU30 7BR UK TELO428)722563 


WOPLUSSS 
NEW DISK DIRECTORY & DISKWRITER 
when ordering two packs or more 
SRPLUSRSE 


BRUSHED CHROME PAPERMATE PEN 
when ordering 5 — 9 TEN-PACKS 


PORES 


GOLD PLATED PAPERMATE PEN 
when ordering 10+ TEN-PACKS. 


VERBATIM The World's favourite media ‘Datalife’ are all 


double density with hub ring reinforcement 


EXC VAT 
MD525 S/Sided 40 track £18.95 
MD550 D/Sided 40 track £24.95 
MD577 S/Sided 77 trdck £26.95 
MD557 D/Sided 77 track £34.95 


10 & 16 Hard Sector at same prices 


DISKIUNG SUPERLUXE DISK LIBRARY 


Manufactured 

‘ exclusively for us 

to our own design 

the SDL keeps 

your valuable 

wae disks tat & dust 

free, while at the 

same time allow- 

ing, you instant visual selection of any single disk. The 

standard SDL holds 20 disks, while the SDLX holds 28 

disks. The SDL may be uprated to an SDLX retrospec- 
tively. 


SDL only 
SDLX only 


DISICINIG DISKMAILERS 


This product also exclusively ours. is a strong plast:c 
envelope for mailing one. two or three disks. in safety and 
comes complete with warning labels & address labels. 


£8.65 
£10.39 


MEMOREX The Ultimate in Memory Excellence based on 
many years of experience with recording media 


EXC VAT 
MEMX 1S/S S/Density £18.45 
MEMX 1D S/S D/Density £21.45 
MEMX 2D D/S D/Density £23.95 


10 & 16 Hard Sector at same prices 


DISK DRIVE HEAD CLEANING KITS 


Prevent head cra- 
shes and ensure 
efficient error-free 
operation 
Enough for 26 bi- 
monthly cleans & 
a lot cheaper than 
a service call! 


CK5 only £16.50p 


ALL PRICES ARE EXCLUSIVE OF VAT, 


OM only 


U.K. P&P RATES EXC. VAT 


Discs (1-5 PACKS) each pack at 95p 
Disks (64 PACKS) each pack at 65p 


SDL or SDLX at 95p 
DM (each at 25p) Tens at 80p 
LB at 45p 
CK5 at 75p 


DATAKING SOFTWARE post free 
DATAKING USER 


MANUAL post free 


URGENT ORDERS 


Either post your cheque not forget: 
ting to stamp it first-class or lele- 
phone your order wilh credit card 
No. mentioning in either instance 
that your order 1s URGENT You may 
then pay FIRST CLASS POST for 
your goods. if required 

FIRST CLASS RATES EXC VAT 
First TEN-PACK £1 80 
Second & subsequent £1.30 


.50p 


NORMAL ORDERS 


We accept: Armed Forces and ail 
Ministry of Defence Establishments 
orders over £50.00 in value. All other 
Customers cheques with order 
please payable to DISKING. ff you 
ate a large establishment, and 
cannot raise cheques without an 
invoice, please post or telephone us 
your order, and we will send a pro- 
forma invoice by return, for your 
accounts department to pay against 


CREDIT CARD ORDERS 


We accept Barclaycard and Access 
card. You may write your c/card No. 
on your order or telephone the order, 
day or night, 365 days a year. You 
may speak for as long as you like, 
and don't forget to give full details of 
what you wish to purchase, your 
credit card number, credit card hol- 
der’s name & address, and delivery 
or invoice address if different. 
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PLEASE ADD 15% 


WE ACCEPT ae 


DISICINSG FREEPOST. Liphook, Hants, GU30 7BR. England. 


BASF cross-linked Oxide coating for long media life and 

special lubricants minimise head wear. 

EXC VAT 
£17.95 
£21.45 
£25.95 


BASF 1 S/S S/Density 

BASF tD S/S D/Density 

BASF 2D:D/S D/Density 

10 & 16 Hard Sector at same prices 


SUPERBRAIN SOFTWARE 


DATAKING’ coming soon: will mathematically massage 
any Datastar or Wordstar data file. and columnate wilh 
report writer. Instant Sales. Nominal or Purchase ledger 
or Comprehensive Sales/Purchase Reporting for Data- 
Star users 

DATAKING only 
DATAKING User Manual 


PLASTIC LIBRARY BOXES 


The genuine Egly Box that stores and protects your disks 
in tens — Unbeatable — (FREE with every ten disks 
ordered) 

LB only : 


ATTENTION THE TRAD 


Please write to us on your letter headed paper. and ask for 
our special trade prices and offers. 

Give your software the ultimate in presentation. We can 
make the SOL & SDLX in your colour PVC. with your logo 
Sample plastics swatch available free by request 


£49.00 
£2.50 


£1.90 


DESCRIPTION 


PRICE EXC, VAT 


SUB TOTAL EXC. VAT 
VAT 


| Name: 


TOTAL GOODS VALUE EXC. VAT 
TOTAL DELIVERY AND INSURANCE 


VALUE OF CHEQUE PAYABLE TO DISKING 


mrmorrnmr 


Address: 


PC 5/82 
My Access/ Barclaycard* Number is: 


* Please delete that which is not applicable 


Tel No: 
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WHY BUY FROM CAMDEN? 
MAIN DISTRIBUTORS FOR ALL THE LEADING MAKES OF 

* WE SUPPLY : THE HARDWARE MICROCOMPUTERS AND PERIPHERALS. 

OFF THE SHELF PROGRAMS TO SUIT MOST APPLICATIONS 


& WE SUPPLY : THE SOFTWARE FROM THE LEADING SOFTWARE HOUSES — WITH PROVEN 


FROM OUR OWN ENGINEERING WORKSHOPS WITH FULLY 


# WE SUPPLY : THE BACK-UP QUALIFIED TECHNICIANS OR ON-SITE SERVICE — YOUR 


AS ONE OF THE COUNTRY’S LEADING DISTRIBUTORS WITH 


| * WE SUPPLY : THE EXPERIENCE PROVEN SALES RECORDS — AND ONE OF THE PIONEERS OF 


OUR FULLY TRAINED STAFF WILL ADVISE ON YOUR 
* WE SuPPLy :- THE KNOWLEDGE REQUIREMENTS TO SUIT YOUR NEEDS AND IMPROVE YOUR 


Superbrain 


64K QD MODEL 

PLUS EPSON MX80FT 

PLUS FULLY INTEGRATED 

ACCOUNTS PACKAGE " 

£21 PER WEEK LEASE 
OR PURCHASE 


Apple lil 


128K MODEL 
=| INCLUDES MONITOR 
4 VISICALC Ili — SOS 
-| MAIL LIST MANAGER 
AND APPLE BUSINESS BASIC 
PLUS SILENTYPE PRINTER 
PLUS ADDITIONAL DISK DRIVE 
£24 PER WEEK LEASE 

OR PURCHASE 


CAMDEN ELECTRONICS LTD (SYSTEMS DIVISION) 


462 COVENTRY ROAD, SMALL HEATH, BIRMINGHAM B10 0UG 


a PHONE: 021-771 3636 (10 lines) 
TELEX: 335909 (CAMDEN G) eel 
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TWICKENHAM 


COMPUTER CENTRE LTD 


With the best microcomputers available 


Cx commodore @oppic IC 


V2 day Wednesday - ’phone for latest Prices 


PRINTERS SOFTWARE ACCESSORIES 
Anadex Micro Modeller Z-80 Softcard 
Epsom Visicalc Monitors 

Ricoh Magic Window Graphics Tablet 


Be 
NEW TO OUR RANGE Zoom Fala) [= Me + VAT. 


TWICKENHAM COMPUTER 
ieee eee CENTRE LIMITED = 
01 - 891 1612 72, Heath Road Twickenham Middlesex TW1 4BW 
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STARFIGHTER 


THE GAME of Starfighter is written in 
machine code, with sound, for the 
TRS-80 Level 2, 16K, Models 1 or 3. 
With the tapes containing the program 
you receive a 32-page instruction manual 
entitled SC-78503 Starfighter — New 
Pilot Induction Manual. You will notice it 
is produced by “SGA Periodicals 
Office/Landbase Central Printing: 
SE”. The manual is issued to all new 
Starfighter pilots and not only gives com- 
plete specifications for the SC-78503 and 
the operation of the ‘“‘TRS-type control 
console’’ but also brings the trainee up to 
date in the political environment, condi- 
tions of service, handling of service 
records — saving games on tape, to you 
— and gives details of enemy and friendly 
craft likely to be encountered. There is 
also a section on combat tactics. 

You will either love or hate the man- 
ual. If you have read much science fiction 
you will be able to skim over the pseudo- 
science to reach the information, and in 
the process begin to feel like a rookie 
Starfighter pilot. If you merely want a set 
of rules, you will find them all in the 
manual but will have to hunt through 
mountains of verbiage: “As an aid to 
target identification, the SC-78503 
incorporates a target outline display for 
targets directly in front of the craft. The 
operation of craft display is a compara- 
tive process which produces an arbitrary 
screen display”. I have to admit that I 
found it good fun, and as much a part of 
the game as the program itself. 

Two tapes are supplied. The first is a 
training program called a ‘‘combat 
simulator”, with which you can fly mis- 
sions against any and all types of craft you 
are likely to meet. It will notify you of 
pilot errors. You can also request a list of 
all available controls or stop the action. 
The complexity of piloting an SC-78503 


Conclusions 
@ Starfighter Is a state-of-the art game for 
the 16K TRS-80. 
@ The game has some arcade features but 
the opponents behave in a varied and 
Intelllgent manner. It should appeal even If 
you do not usually enjoy solo games. 
@ There are no apparent bugs In the 
program and It loaded easily. 
@ It Is simple to save a game In progress, 
which Is necessary if you ever work your 
way up the ranks to the status of Starlord. 
® The graphics are excellent, considering 
the TRS-80’s limitations, and the sound 
adds greatly to the fun and feeling of 
excitement. 
@ Ratings: 
Physical quality 
Perceived complexity 
Subject complexity 
Realism 
Play balance 
Overall 


Very good 

Fairly high 
Fairly high 

Very good 

Demanding 
Excellent 
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| Mercenaries — the Solar Galactic Authority needs you. Bob 
Collman reviews this buccaneering space game from The War 


Machine. 


makes the pilot trainer extremely useful. 

Starfighter pilots are hired as mer- 
cenaries by the Solar Galactic Authority, 
a company locked in war with the Petro 
Resource Conglomerate. Pilots are 
assigned to patrol particular sectors of 
space, with difficulty based on rank, and 
are to investigate all sightings. This would 
not be all that difficult if it were not for 
the fact that many of the encounters are 
with friendly star merchants, other Star- 
fighters, beacons, debris, etc. 

Shooting at your friends is penalised, 
and rightly so, and trying to tell friend 
from foe can be very nerve-racking. 
Unfortunately, some merchants are actu- 
ally pirates and some Starfighters are 


I fired until I heard 
his hypercharge 
field collapsing. 


actually rogues in business for them- 
selves. The SC-87503 has an identifica- 
tion device, but this only works at very 
close range and can be jammed. Inves- 
tigating a sighting too aggressively can 
cause even friendlies to open fire. 

As a mercenary, the Starfighter pilot is 
expected to collect enough bounty on 
legal kills to pay for the manoeuvring 
fuel, the hypercharge which is used for 
long jumps, weapons and screens, and 
tow tickets which you need if you are left 
stranded in space due to damage or lack 
of hypercharge. To gain promotion you 
can only claim kills that have not been 
declared for bounty — an interesting 
problem. 

After launch from Landbase Central I 
found myself in an empty sector with only 
stars showing on the viewscreen. I used 
the Long-Distance Target Scan to find a 
possible sighting, played it sneaky by 
shutting off my identity beacon, and hit 
drive. Hyperdrive booted me into 
another sector, and I quickly switched to 
combat mode and flicked on targeting 
which allowed me to line up my screen 
with whatever was in the sector. 

The display panel showed the range 
and axis of the target; this one was 
22,000 distance units away — the scale of 


distance units is classified — and the axis - 


was constantly changing since the target 
was taking evading action. At this dis- 
tance it was merely a large dot. No mes- 


sages were incoming, and range was con- 
stant so I triggered a request for identifi- 
cation. The target did not respond and I 
decided to close the range in order to 
make a positive ID and use the man- 
oeuvring jets. 

As I closed in I decided that if combat 
occurred it would probably be at long 
range, so I switched on the beam weapon 
— range 3,500 — rather than the wave 
weapon which has a range 500 but does 
more damage. 

As I closed in, the target began to 
evade violently and signalled me that it 
was a SC-87503 Starfighter. Not knowing 
whose side he was on I left my signal 
beacon off and continued to close range, 
hoping to use my identification device 
which checks the target’s tactics, brand of 
fuel, etc., and identifies a target as friend 
or foe. 

The target turned towards me and the 
distance closed rapidly. He was continu- 
ing to signal, which jammed my equip- 
ment and we flashed past each other. I 
noted he had begun to turn on to my tail 
and I was going too fast to turn with him. 
Even though I cut my speed I was still 
unable to get him on to the viewscreen 
and my identification device finally sig- 
nalled 

‘IDENTIFIED . .. MARAUDER 
Attack! 
Too damned late! Wham! He had opened 
fire and I could not get him into target 
lock. 

I hit maximum acceleration, hoping to 
open the range. Wham! I could not take 
much more of this and opened fire wildly 
to distract his attention. He let up as I 
moved out of range, but I was still unable 
to turn inside him. I cut my speed com- 
pletely, turned as quickly as possible and 
managed to catch him in target lock as he 
flashed by. 

I upped my speed, and as the range 
closed, I held down the target lock so that 


End of file == 


| 


my SC-87503 followed him automati- | 


cally. I opened fire and held down the 
firing button until I heard the lovely 
sound of his hypercharge field collapsing. 
After the debris cleared my panel warned 
me that my hypercharge field was run- 
ning low, 

One combat and I already need a 


recharge; but then I am lucky to be here ° 


at all. If I had not begun the mission with 
a full charge, I’d be in trouble now. 

I would tell you more, but I’m due for 
launch in 10 minutes. Q 


The War Machine is published monthly by Emjay, 17 Langbank 
Ave, Rise Park, Nottingham, NGS SBU. £1.25 an issue, £13 
for an annual subscription, postage and packing included. 
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MICROTEK 


where SOFTWARE 
meets HARDWARE 
SHARP 3201 COMPUTER 


Full Systems available, Choice of Printers - Accounts, Payroll,- 
Stock Control, Invoicing - Custom Programming to order. From 
£2,995 + VAT 


For further details write to: 


MICROTEK 15 Lower Brook St. 
Ipswich, Suffolk 
tel. (0473) 50152 
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AIM Research Cambridge 
Good software needn’t cost the Earth! 


CP/M SOLUTIONS 


We sell programs we use ourselves. 
Can your present dealer say that? 


Forth The small computer language of the eighties! 


Xforth is our highly praised implementation of the 
Forth-79 International Standard, with full CP/M ¢ompati- 
bility and enhancements that make it one of the most 
powerful Forth systems around. From £45 


Word processing The Amethyst group of programs, by 
Mark of the Unicorn. Mainframe quality for micros. 
Screen editor Mince £110 Paginator Scribble £110 Both 
together £210 Mince demo disc & manual £20 (£12 
refundable against order). 


Spelling checker The Word besi by far, yet cheapest. See 
Byte Review. £48 
Spreadsheet T/Maker II It does a number on Viscalc! 

£150 
Database d Base II 30-day no risk trial. £370 


Prices are subject to availability and are for North Star DD discs. 
Superbrairi and 8 inch formats: add £5 each to xForth, Scribble, Mince, 
Mince dento. Other formats: please write. 

Add £3 p&p to all orders. We may have had to register for VAT by the 
time you read this, but we will absorb VAT on prepaid orders received 
before 31 May 1982, except T/Maker and dBase. 


Dealer enquiries welcomed. 


20 Montague Road, Cambridge CB4 1BX. 
Tel: (0223) 353985 
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BEER RUN 


PEGASUS II 


MUMMYS 
CURSE 


COUNTY 
FAIR 


SABOTAGE 


SBD SOFTWARE 
15 Jocelyn Road, Richmond TW9 2TJ 
Me Telephone 01-948 0461 
Telex 22861 


Please telephone for a full catalogue, or use the coupon provided. 
Dealer enquiries are welcome. All prices are plus VAT, postage & packing free. 


Name _- 
Company 


Address _- 


Ce 
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ew-fangled hardware 
old-fashioned value at NSC 


Computer Shops!!! 


SEIKOSHA GP80A 
Cheapest dot matrix 
Printer Recommended 
by Acorn and 
Commodore. £199.00 


SEIKOSHA GP100A 
Wider version of GP80A 
£230.00 
SEIKOSHA 8510 
New friction/tractor printer 


‘ota v with graphics £475.00 
OKI MICROLINE 80 Low cost, 80column. upperlower 
case with pin and friction feed. £275.00 
OKI MICROLINE 82 Bi-directional printing, 
programmable form length. serial and parallel £399.00 
OKI MICROLINE 83 
120 eps bi-directional on 15inch paper. £759.00 
SERIAL INTERFACE 
RS-232 interface for M 80 £105.00 
HI-SPEED INTERFACE 
High Speed RS-232 interface for M 80/82 £185.00 
TRACTOR Tractor for M 80/82 £55.00 
TYMAC INTERFACE 
Apple interface and cable for M 80 series £89.00 
EPSON MX 80 80 column tractor fed printer £358.00 
EPSON MX 80FT 
As MX 80 but with friction and tractor £399.00 
EPSON MX 80FT II 
As MX 80FT but with hi-res dot graphics £449.00 
EPSON MX 82 Friction and tractor feed £399.00 
EPSON MX 82FT 
Graphics. friction and tractor feed £449.00 
EPSON Mx 100 
As MX 80FT but with full 15 inch platen £575.00 
APPLE INTERFACE 
Apple interface and cable for MX series £89.00 
SERIAL INTERFACE 
Serial interface and RS-232 cable for MX £59.00 
BUFFERED INT, As above with 2K buffer £79.00 
RIBBONS Ribbons MX 80/82 £9.00 
RIBBONS Ribbons MX 100 £13.00 
CENTRONICS 737-2 
Letter quality printing — parallel version £425.00 
CENTRONICS 737-4 Serial version £475.00 
CENTRONICS 737P Pet version £485.00 
CENTRONICS 739-2 
As 737-2 but with high res graphics £495.00 
CENTRONICS 739-4 Serial version £544.00 
CENTRONICS 150-2 
150 eps. bi-directional. logic seeking £499.00 
CENTRONICS 150-4 Serial version £544.00 
CENTRONICS 779 
Due toa bulk purchase, NSC are able to offer you this 
DP quality, upper case only printer with infinitely 
variable print size (10 to 16.5 cpi) and full logic 
seeking head at less than half the normal trade price £295.00 
INTEGREX CX80 
Full colour printer for Apple, VIC etc. £895.00 
COLOUR INTERFACE 
Apple colour dump card for above £325.00 
RIBBONS Tricolour ribbons for above £5.00 
QUANTEX 6000 150 cps matrix printer £875.00 
ANADEX DP 9500L 
150 cps, 15 inch platen, serial and parallel £895.00 
ANADEX DP9501 
As DP9500 with graphics and other features £1045.00 
RIBBONS Ribbons for Anadex DP9000 series £14.00 
TEXAS 820 RO 
High quality for 150 cps programmable printer £1300.00 
OLYMPIA EKIOOKSR A typewriter and letter quality 
Printer all in one package at the amazing price of £995.00 
DIABLO 630 RO High quality daisy wheel printer 
capable of using metal or plastic daisy wheels PO.A 


B.DT. Cut sheet feeder for Diablo and other daisy 
wheel printers 

FUJITSU SP830 
80 eps daisy wheel — the fastest around! 


from £650.00 


£1995.00 


a 
On all printers please add £6.00 for carriage. 
All other items please add 50p for p&p. 
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ACORN ATOM 


Available ex stock in any configuration—8K+2K kit 
or assembled in any size up to 12K+12K. New ROM 


enables compatibility with BBC machine. 

PRICES INCLUDING VAT & P&P 
8K+ 2K Kit £140.00 
Colour Atom inc PSU £204.00 


12K+ 12K Assembled £289.50 Power Supply £10.20 


VIC 20 
Fast becoming the most popular home computer. 
Price including VAT £189.95 (p&p £3.00 extra). 

PET 
Britain’s best known micro computer. Our prices start 
from £375.00 

APPLE Il 
Our best selling medium priced computer. Start with 
the basic unit and build up your system with disk 
drives, Pascal system, graphics tablet. voice 
recognition card. Visicalc. etc. Phone for our latest 
Prices on all these items 

APPLE III 
128K computer + Monitor Ill and Apple III Software 
comprising Bustness BASIC, Sophisticated Operating 
System (SOS) and Apple Il emulation. £2545.00. 

COMART COMMUNICATOR 
4MHz, Z80A, S100 Computer with choice of twin 
170K, 390K or 720K floppy disk drives or one floppy 
and one 5Mb Winchester hard disk. Also available 
20Mb hard disk which can be added to any of the 
above. This computer has been designed with 
communications in mind and we can offer aninterface 
to Prestel as well as the usual accounting packages. 
Prices start at £1750.00 


We've just been appointed as a 


RANK XEROX 


OOO 


AUTHORISED DEALER 


The new Xerox 820,as seen onTV. ts now available 
on display with prices starting from £1750.00 


NORTH STAR 
Come and see the Advantage, a major new system 
from a well established manufacturer £2195.00. 
We can also supply the Evergreen Horizon 

RAIR (THE ICL PERSONAL COMPUTER) 
The D.P Manager's favourite micro. The 3/20 machine 
has twin 250K floppy disk drives and the 3/30 has one 
floppy and one 5Mb Winchester hard disk 
Also available is a 1OMb hard disk drive which can be 
added at the time of purchase or at a later date. 
M/PM for multi user environments. Programming 
languages available include basic Fortran, Pascal, 
Cobol and Assembler. Prices start from £2.750 and 
rental terms are available. 

CROMEMCO 
If you're tooking for a ‘Unix’ like operating system, 
look no further. Cromemco’s Cromix offers you up to 
63K memory space per user with the ability to run 
C/PM programmes if required. Choose from System 
zero, one, two, three or Z-2H. 


If you are looking for a VDU to complement 
your system, NSC can supply any one froma 
variety of manufacturers at prices ranging from 
£400-£2,500. 

LEAR SIEGLER, TELEVIDEO, VOLKER CRAIG. 
BEEHIVE, DEC, IBM. 


FLOPPY DISCS 


We stock Dysan at the following prices: S/Sided 
S/Density suitable for Apple etc. £25.00 per 10 (plus 
S0p p&p). D/Sided D/Density suitable for Rair. 
Cromemco, Comart. North Star £40.00 per 10 
{plus 50p p&p). 


8K+2K Assembled £174.50 


BOOKS 


+FANFOLD PAPER 
Readily available in a 
variety of widths. 

| C12 Cassettes, Printer 
Ribbons and most 

| computer accessories 


12” 
MONITORS 
ry 


Low resolution 
£99.95 
(plus £6.00 carriage) 
High resolution, 
green screen 


£134.95 


(plus £6.00 carriage) 


— 


= A SS aS eS 
NSC are a BBC Micro Computer 

dealer, come in, see and 

4 buy your computer peripherals. 


=)1H 
a 
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ORDER BY POST WITH CONFIDENCE 
Instead of calling personally at NSC Computer Shops you 
can send cash with order. Please complete the order form 
below. 
All prices are exclusive of VAT except where otherwise 
Stated. Prices correct at time of going to press. 


Ri fi COMPUTER 


SHOPS 


NSC Computer Shops. 29 Hanging Ditch, 
Manchester M4 3ES. Tel: 061-832 2269 
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Please send the following order: 
| NAME 


| ADDRESS 


| 

| POSTCODE 
PRICE 
l 


P&P 


TOTAL 
Most of our prices are heavily discounted and therefore payment 
must accompany the order. Credit card payments will be accepted 
Please quote credit card number and type of card. Cheques payable 
to NSC Computer Shops. 


l wish to pay by Access */Barclaycard" /Diners Card* (’ delete as 


applicable). 
CARDNO. Sri 


ODODOOOOODOO0OOAO 


DATE. 


NSC Computer Shops. 29 Hanging Ditch. Manchester M4 3ES. 
Tel: 061-832 2269 


| SIGNATURE 


PRC{582 


| 


NSC 34A (RB) 1 
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NOW THEY ARE TALKING 


All you need to get your computer talking highly 
legible speech is a RS232. Unbelievable? Call us 
the unit will cost £250 complete. 


THE S-100 BUS 


New and old is here to stay. Its flexibility and cheapnéss far 
outweigh any possible defects. We offer a range of boards, 
systems and software that are unrivalled in price and per- 
formance. Examples: 


2-80 CPU +RS232 port +Monitor £125 
Disk controller with DMA and CPM £165 
64K fully static low power RAM 8 Mhz £425 
256K RAM 8/16 bit transfers £650 
26 Mbyte Hard Disk Subsystem £2,495 


VES sax 
we have the 68000/8086/Z8000 on the S-100 either as boards 
or _ under Unix/Forth/CPM86 with Pascal, Fortran 
and Basic. 


SPECIAL OFFER 

Complete 64K system Z80 based with CPM2.2, VDU, printer 
and 2.4 Mbyte floppy disk store. £2,995 
So if you need A/D converters, real time clocks, tektronix 
emulators, or any other S-100 board, please call us. 


BRISTOL SYSTEMS LTD., 
13 Ravenswood Road, 

Redland, 

Bristol BS6 6BN. 


0272 730578 
0272 741053 
0275 892495 
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BEEBUG 


Membership: 

Introductory offer 
6 months £4,50 
1 year £8.50 


Make cheques payable to BEEBUG °F SAE for further details 


FOR THE 


BBC MICRO 


INDEPENDENT NATIONAL USER 

GROUP FOR THE BBC MICRO 
IF YOU'VE GOT A BBC MACHINE, OR HAVE 
ORDERED ONE, OR ARE JUST THINKING 
ABOUT GETTING ONE,. THEN WE HOPE 
BEEBUG HAS SOMETHING TO OFFER YOU. 
BEEBUG provides a central information point 
for users of the BBC Micro, and is a registered 


referral centre for the BBC project. 


We run a regular newsletter (10 issues per 
year). devoted exclusively to the BBC 
machine. { 

New program listings in each issue (3-D Noughts and 
Crosses, and full colour Moon Lander in the April issue). 
Hardware hints and tips. How to decide between the A 
and B options. How to upgrade the A option. Reviews of 
the latest software. A series of articles on getting the 
most out of your machine. How to add joysticks and 
games paddles to both the A and B options. Software 
competition. A beginner's guide to BBC BASIC starting in 
the April issue. Discount software and hardware. Regular 
advice clinic to answer your queries. Other projects and 
activities in the pipeline, plus a host of ideas contributed 


by members. Dr D. E. Graham 
Sheridan. Williams 
BEEBUG 
PO BOX 50 
St Albans 
Herts 
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THE LOW-COST ALTERNATIVE 


SimpliCalc is a small, powerful work sheet program. It runs on any CBM PET, except “old ROM”, 
even cassette-based. The sheet is viewed on the screén. 


SimpliCalc makes the ‘‘what if” exercise available on all sizes of CBM. On a 32k it provides a 


much larger useable matrix than any similar program: on an 8k it provides enough ‘space to 
analyse a capital purchase or personal tax computation. 


SimpliCalc is freeform. its uses are many. For instance; it’s been calculating chemical weights, 
projecting profits by product group, and costing out salary reviews. Be inventive. 


SimpliCalc is simple to use, with 8 single-key commands. Print your sheet out, and save it on 
cassette or disc depending on version. A comprehensive manual is provided. 


To order your copy of this versatile numeric tool, send cheque with details of your system, 
specifying whether your CBM is *2001/3000/early 4000 (PEEK (144) = 46) *late 4000 *8032 and 
whether you want cassette £29.90 incl. VAT or disc £36.80 incl. VAT (specify drive type). 
Security copies available (no backup possible) at £4.00 cassette and £6.00 disk incl. VAT. 


CRONITE COMPUTER SYSTEMS LTD., Montgomery Street, Birmingham B11 


1DT. 


Further details trom Mark Tumer on 021-773 8281 — telex 338247 
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VisiCalc is a trade mark 
of Personal Software inc. 
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LONDON COMPUTER CENTRE 


NEW! from Tele Video 
the TS802 £2,250 


*% Expandable to multi-user system and hard disks. 

% Superbrain compatibility. 

* CPM operating systems 64K Ram. 

% Detachable keyboard with 22 function keys (Wordstar option). 

*% Expandable up to 6 users, multi-tasking system with Emperor 20 (10m byte hard disk) 64K 
processor, back-up floppy disk £4,500. 

% Plus each user terminal with 64K Ram, only £1,050. 

% Green screen — true decenders. 

% Built in 1 Mbyte dual disk drives. 

% OPTIONS. 1:6m byte dual discs £500. 

% 10m Hard disk £1,995. 

% Expandable up to 6 users, multi-tasking sys- 
tem with TS806 (10m byte hard disk) 64K 
processor, back-up floppy disk £4,500 

* piuseae user terminal with 64K Ram, only 

i ' 


£2,395 


z= ACT 
= SITUS 7 1.20 disk storage 
SIRIUS 1 

16 bits for the price of 8 bits 


The SPECIAL LCC 
APPLE SYSTEM 


48K Apple Two Disk Drives & 12" Green 


SUPERBRAIN 
WITH NEW EXTRA FEATURES 
FROM £1,795 


Screen Monitor £1,395 
80 Column card with Decenders £135 
CPM Softcard £95 
16K (Integer) Card £65 
Centronics Parallel Card £75 


Serial Printer‘Communications Card £75 


AUTO SHEETFEEDER £580 


New! 12” 


AUTHORISED TANDY 


wide 

Automatic DEALER 

Sheet Feeder Sd 

fits all Model | Model I Model III 

below 48K System with TRS 16K £550 
2 Disk Drives DOS and 48K £575 


Green Screen no extra charge 48K with disk 
Complete £995 from £1,995 drives £1,350 


PET! APPLE! TRS80! HORIZON! OWNERS! 
Let LCC — the BIG COMPUTER CENTRE — 
put you a cable’s length away from 
LETTER QUALITY PRINTING with 7 Star Printers. 


Olivetti ET21. 20 CPS. Doubles as typewriter £795 
TEC 40. 40 CPS. JAPANESE DIABLO 630 uses Diablo Daisy Wheel & 
Ribbons £1,235 
Daisy Wheel II 60 CPS. RICOH 1600 Daisywheel £995 
Qume SPRINT 5. 45 CPS. £1,350 


FLOWRITER RP 1600 60 CPS. 
The most intelligent daisy. Proportional spacing with right justifica- 
tion on Wordstar, Wordpro, Apple Writer, Scripsit as from Basic. 


£1.500 
NEC. 55 CPS, £1.650 
FUJITSU 80 CPS. Plastic/Metal wheels £1,695 


DEMONSTRATIONS ON ALL MODELS 


ALL PRICES ARE EXCLUSIVE OF VAT AND DELIVERY 
DEALER ENQUIRIES INVITED ON ALL PRODUCTS 


43 GRAFTON WAY, LONDON W1P 5LA (Opposite Maples ) 


OPENING HOURS: 11-7 MON-FRI 12-4 SAT Tel: 388 6991/2 
24 hour answer phone: 01-388 5721 
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SMB WINCHESTER 
FOR APPLE I! 


SYSTEMS FOR 
BUSINESS... 


As business system specialists we're able to offer a full 
range of software adapted to low cost hardware. so even 
the smallést business can benefit from computerisation at 
a comparable cost — and as you grow so can your 
computer system. 


LOWEST COST/MBYTE FROM ANY SUPPLIER 
SINGLE APPLE CONTROLLER 
PASCAL COMPATIBLE “DROP IN” BIOS 


Apple II from £1895 . 2 
Apple Ill from £2900 te Ee ees over 
Sharp PC3201 from £2895 
Commodore 4000 from £1875 peewee Aertel 
Commodore 8000 from £2995 FAST DELIVERY 
Systime 500 from £7000 SUBSYSTEM DOES NOT INCLUDE APPLE DRIVE 


Choose from our comprehensive software packages 
including the widely acclaimed FMS Accounting System. 
financial modelling, payroll. filing systems and asset 
register; or take advantage of our software expertise with 
a package tailor-made for your requirements. Full leasing 
facilities available including software. 


..~COMPUTERS 
FOR PEOPLE 


The same expertise we offer to businesses is also available 
to our home computer customers. You can select from our 
range of hardware. accessories, games. hooks and 
educational programs — and we'll demonstrate any 
system before you purchase. 
* VIC 20 COLOUR COMPUTER 
342K user memory 
24 colour variations 
3 x 3 octave sound voices 

4 programmable function keys 
PLUS — games cartridges; extra RAM packs: 3K, 8K, 
16K; light pen; games paddles; printer; disk drive 

* SHARP MZ80K COMPUTER 

48K memory 
3 octave sound range 

Multiple graphic character set 
INCLUDES — keyboard, screen with 40 characters & 
24 lines, and cassette unit with tape counter. 
PLUS — printers, disk drives, interface cards and choice 
of BASIC, FORTH, PASCAL, ASSEMBLER or 
MACHINE CODE. 

2:year guarantee on most products 

Ring for current prices! 
COD SERVICE AVAILABLE — 
ring for details 


OPEN MONDAY — SATURDAY 
9.00 am to 5.30 pm 


MRE 


7 
WAAR? 


syMBEILe 
LOWEST UK PRICES 


ree £1450 


TO PLACE YOUR ORDER, OR TO MAKE 
FURTHER ENQUIRIES, CONTACT:- 


symbiotic 
computer systems 


85/87 STATION ROAD, WEST CROYDON, 
SURREY CRO 2RD 


01-680 8606 
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SERVICES 10 


15-17 North Parade BRADFORD BD1 33L 
Tel (0274) 391166 


TELEVIDEO SYSTEMS 


THE solution to stand alone and multi-user microcomputer systems. 
The most advanced microcomputer architecture available on the 
market today. 


Stand alone Systems 


TS802 — 64K RAM 736 floppy £2175 
TS802H — 64K RAM 370K floppy 7.4MB Winchester £3990 


* Selectric style detached keyboard. 
% Green phosphor screen (25x80) with status line. 

* Twin disc drives. 

% Built in expansion — Networking port for communication 
to multi-user system. 


Multi-user Systems 


TS806 — 64K RAM 370K floppy Supports 6 users 
7.4MB Winchester £4104 


TS816 — 128K RAM 18MB eanelieeter sea 16 users 
14MB tape drive 388 


TS800 — 64K RAM work station £1026 


Standard Features OPTIONAL FEATURES 


% CP/M 2.2 
* MmmOST multi-user, multi-tasking, executive * Wordstar and Spellbinder word sacoaeect! & 
* Internal networking at 800Kbd using SDLC protocols * intearated accounts (written and supported in the UK) 
* External communications at up to 38Kbd * Compilers 
* Shared or dedicated disk resources Digital Research — Pascal MT + 
* Shared or dedicated printers PL/I 
% Built in tape drive for Winchester back up Microfocus = —cls COBOL 
* Serial and parallel printer ports * Database — DBASE II 
%* No cost penalty for upgrading from stand alone to * Supercaic 
multi-user * Choice of printers 
%* Data security with system passwords — Fujitsu SP830 80 cps daisy wheel 
%* Low cost maintenance because of quality engineering — NEC spinwriter 
and built in diagnostics — Sanders Technology S700 (to 450 cps) 
%* Nationwide maintenance and support — Oki and Epson matrix 


Prices quoted are based on an exchange rate of £1 = $2 
Purchase rent or lease from the market leaders in multi-user microcomputer systems 
THE ELECTRONIC OFFICE 


PHOENIX BUILDINGS @ 32 WEST ST. ® BRIGHTON 
Tel: BRIGHTON (0273) 7222489 
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KNIGHTS ANNOUNCE THE MZ-80A 


DEAL A1 The new M2Z-80A with BASIC, PASCAL, and 
MACHINE CODE languages and 100 programs 
to get you off to a flying start £477 


DEAL A2 Everything as per deal A1 but we allow you £50 
for any Sinclair computer. 


DEAL K1 MZ-80K with BASIC, PASCAL, FORTH, 
MACHINE CODE and 100 programs £425 


DEAL P1 PC1500 hand held micro, 16K ROM + 3.5K 
RAM £134 


DEAL P2 CE150 four colour printer for the PC1500 £109 
DEAL P3 CE151 4K memory expansion module £36 


DEAL B2 SHARP MZ-80B with standard Sharp Basic, 
machine code, Knights easy Assembler, disas- 
sembler, 70 programs and Sharp Double preci- 


sion Basic. £999 
DEAL B3 MZ-80P6 printer, interface card and all cables 
£453 


Dear Microfans, 

| have just returned from spending a month in Japan using the new MZ-80A 
and PC1500 computers. The MZ-80A follows the styling of the MZ-80K but has 
50K of RAM and 6K of ROM memory. It has a green screen and a proper 
QWERTY keyboard with a numeric keypad — a total of 72 keys. The volume, 
brightness and reset controls are mounted externally on the new model and can 
therefore be adjusted at any time. The MZ-80A has a most interesting video 
section which allows graphics to be entered in standard or reverse mode but the 
teally unusual feature is what | can only describe as ‘ROLLER COASTER 
VIDEO". This allows the programmer to scroll the screen up and down within a 
double size video ram. A iisting disappearing off the top of the screen is retained 
in the extra video memory and can be recalled by pressing a key. This scrolling 
effect can be used to great effect in business and games programs and some of 
the 100 programs we supply with the MZ-80A make use of the roller coaster 
video to great effect. The Basic includes AUTO, PAGE and COPY and we 
supply each MZ-80A with three programming languages — BASIC, PASCAL 
and Machine code. The comprehensive manual lists all the Basic commands, 
details the monitor routines, and also includes the full circuit diagram. The 
Manual has 90 programs to assist you in learning Basic and in addition to these 
we supply a further 100 programs on tape. We shall be reteasing further 
languages for the MZ-80A in the coming weeks. 

The PC1500 is the blg brother of the highly successful PC1211 hand held 
computer. It features an 8 bit processor, 16K ROM and 3.5K of RAM (which is 
expandable to 11.5K), The printer is like a miniature X-Y plotter printing graphs 
etc. in red, blue, green and black, 

Sharp in Japan were very pleased with the way we have been running the 
Sharp International User Group. We now have more than 2000 members In 42 
countries. Membership Is free when you buy your Sharp from Knights — it costs 
£3 to join if you bought elsewhere. The newsletter keeps you up to date with all 


DEAL B4 MZ-80FD dual floppies, interface, cables, man- 
ual and master disc £696 


DEAL B5 As deal B4 but with the addition of our KNIGHT 
COMMANDER which adds commands like 
RENUMBER, TRACE, DUMP VARIABLES, 
BLOCK DELETE. etc to SHARP MZ-80B disk 
basic. £725 


DEAL B6 MZ-80EU expansion unit £47 


DEAL B7 COMPLETE MZ-80B system of micro, P6 
printer, flopples, expansion unit, all cables, 
cards, manuals, etc. £2095 


DEAL B8 Complete system as B7 with the addition of disk 
programs for stock control of 2000 items, data 
processing word processing, invoicing, 1500 
name/address mailing list, Knight Commander. 

£2195 


DEAL B9 Pyare in deal B8 plus KNIGHTS FORTH 


LANGUAGE, ASSEMBLER, disassembler and 
70 programs £2295 
DEAL B10CP/M for the MZ-80B £60 


the latest Sharp developments on a world wide basis and is full of useful 
Programs and information about Sharp which is otherwise unobtainable. 

Sharp in Japan were also very impressed with our new Forth language disk for 
the MZ-80B and with our Knight Commander for the MZ-80B. While in Japan | 
completed many software agreements and we will shortly be releasing a whole 
new range of programs to add to the hundreds we already have available for 
Sharp. New programs for the MZ-80K include Defender, and Greedy Gremlins 
while for the MZ-80B we release 2001 a space odyssey and 747 flight simulator. 

Sharp Japan confirmed to us that Knights are the largest dealer outside 
Japan. They were especially pleased to hear that after trading with them for 
eight years we have still never charged anyone at any time to repalr a Sharp 
product — who needs one or two year guarantees? 

For further details of any Sharp products ring, write or telex and we will do our 
very best to help you now and in years to come. Our newsletters will continue to 
assist you and we are always only a telephone call away. We'use Sharp micros 
every day in our own business and each enquiry receives the personal attention 
of Alec or Graham Knight. 

As we sell more Sharp products than any other dealer we guarantee our offers 
are unbeatable — if anyone else equals our deals we will beat that price on the 
spot. 

Happy computing, 


Graham Knight. 
P.S. At present we handle all export enquiries from Aberdeen but shortly we will 
be opening in Germany, Denmark and Holtand. 
P.P.S. Japanese readers can contact us direct at KNIGHT TECHNO SOFT, 
Sasebo Computer Centre, Nagasaki Prefecture. 


ALL PRICES EXCLUDE V.A.T. 


108 Rosemount Place, Aberdeen AB2 4YW 


Telephone: 0224 630526 
Telex: 739169 “KNIGHTS TV” 


Knights T.D & 


COMPUTIERS 
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DYNABYTE 5000. 


THE SYSTEM THAT 
GROWS WITH YOU 


The Dynabyte 5000 from Metrotech is one of the most flexible and comprehensive 
Micro’s available. !t’s smoothly upgradeable from a basic system with 


630 thousand bytes storage to a powerful multi-processing, multi-user network 
with 99 million bytes. 


The Dynabyte’s Level 4 operating system, a 
superset of MP/M, enables you to attach up to 
eight terminals to your system. !t can run several 
jobs from one terminal simultaneously (up to 
eight at one time). You can connect up to 16 
printers, share the processor, share the printers, 
add one terminal, one printer, or a block of 
memory. 


A full range of Software is avaijable including 
word processing, communications, database, 
integrated business systems, all standard 
languages and viewdata. 


pUNABYTE 
5000 


The Dynabyte system is distributed In the UK solely 
by Metrotech, Waterloo Road, Uxbridge, Middlesex 
UBB 2YW. Tel: 0895-58111 Ext. 265, 287, 247 & 269. 

Metrotech is a member of the Grand Metropolitan Group. 


dddddaa4 ©”" 


TERMINALS PRINTERS 


dc ddd CARTRIDGE TAPE 


MATRIX, LINE OR LETTER QUALITY 


\ 
6B 
10MB 
\ 7 16MB 
$14 in, WINCHESTER 
FIXEO OISK 
11MB 


ctl — ON-LINE soi 
\g 23MB 


45MB 
8 in. WINCHESTER 
FIXEO DISK 


1MB 1.6MB 
————— a] | 2MB 3.2MB 
COMMUNICATIONS CP/M MPM CPINET = 


OPERATING SYSTEMS 5 1/4in. DISKETTE 8 in. DISKETTE 


Visi 


UP TO 400K MEMORY 


All Dynabyte 5000 models include standard features of 
an S-100 bus architecture, 64K of RAM, a 4 MHz Z80A, 
one parallel and two serial ports. All systems run on 
CPIM, MP/M and CP/NET. 
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We'd love to manufacture the game you've invented. 
If we can tear ourselves away from it. 


Whether you're a professional programmer or 
competent amateur, if you have produced a pro- 
gramme that you think we may be interested in, we’d 
love to hear from you. 

Please don’t send the programme direct. Write 


If your programme is compelling enough to 
glue us to our television Sets, then it’s just what we're 
looking for And if we can leave it alone for long 
enough to produce it, we'll glue millions of other 
people to their sets as well. 

THORN EMI is looking for video games and other 
general interest programmes, which have been 
produced for home computers from the following: 

Apple, Atari, B.B.C., Commodore, Sinclair or 
Texas Instruments. 


to Home Computer Software Department, 
THORN EMI Video Programmes, Upper 
St. Martins Lane, London W.C.2. and we 
will send you an application form. 
Leaders in home video entertainment. MAl2J3° 
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Practical Computing and Your Computer present... Ap ri | 23-2 3, 1 982 


Earls Court, 
‘=f London 


Friday & Saturday: 10am —6pm 


Sunday: 10am—-5 
Personal computers oii a 
Home computing Admission £2.00 adults 
Small business systems £1.00 children under 16. 


At The Computer Fair you can see and compare an enormous 
range of personal and home computers. Find out what they can do 
and which one would suit you best. Talk to the experts and discover 

for yourself how much — or how little — you need to spend. Choose 
from an amazing abundance of software programs and packages, 
cassette units, VDU terminals and scores of computer games. 


Swap your views and know-how with hundreds of other home 
computer enthusiasts — and find out a whole lot more from 
computer professionals. 


“= wy  Plus—The Micro Mouse 
es Contest. 


Come and watch the 
ay incredible ingenuity of 
computer.controlled 
="mice” and how they find 
~ their way (or not!) to the 
centre of amaze, The 
knockout heats and the 
Euromicro British Final 
can all be seen at The 
Computer Fair! 


“=~ Bring the whole family — 
don't miss this 

opportunity of bringing 

a computers into your 


‘ oS S ® “ everyday life. 
SRE RS SOR Sa ey 
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Bring ng omputers 
fo everyday life 
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IGPU a for Atari 


VIRGERK AOS 


Ses STATES TaCS 7 IRIE FOO 0 { 


3 Consoles available: 


Atari 400 with 16K RAM(AF36P) £345 
Atari 400 with 32K RAM(AF37S)£395 
Atari 800 with 16K RAM (AFO2C) £645 


Lots of other hardware: 16K RAM Module (AFO8J) £64.00 
Cassette Recorder (AF28F) £50.00 32K RAM Module (AF44X) £125.35 
Disk Drive (AFO6G) £345.00 32K Upgrade for 400 (AF45Y) £75.00 
Thermal Printer {AFO4E) £265.00 Floppy Disk (YX87U) £2.75 
Printer Interface for 400 {AF41U) £49.95 Le Stick (AC45Y) £24.95 
Printer Interface for 800 (AF42V) £49.95 Joystick Controllers (AC37S) £13.95 
Interface Module (AF29G) £135.00 For full details ask for our hardware leaflet 
Versawriter {AF43W) £169.00 (XH54J) SAE appreciated 


NOW YOU CAN JOIN THE U.K. ATARI COMPUTER OWNER’s CLUB. An independent user’s group. 
Four issues of the club magazine for only £1.60! Address your subscription to Graham. 


THE CHOICEST GEMS OF ATARI SOFTWARE FROM MAPLIN 


Adventure Games Page Flippin -C- 16K -(BQ55K) £9.95 Poker Solitaire C+ 16K + (8 10. 
Star Warrior -C-32K-(BQ24B) £28.95 Fane Elbpaey 0-24K (e0séL) £10.95 Blackjack 6 aK: WoEES} ny 
He ota td << eee mG . Master Memory Map —- Wallchar!-(XH57M) £4.00 FastGammon C-8K-{YL33L} £9.95 
vasion Drion -C- . f hello: “Ce 3 
Datestonesot Ryn -6-32K-(BO22¥) £14 95 Business Programs ee te we eee fe 
GalacticEmpire -C+24K -(BO140) £14.95 Misicalc a 32K- oe Hangman -C-8K-(YG54J) £8.95 
Hi-ResAdventure//2  -0-48K-(BO25C) £24.95 ps Fipenssor oot ee fee Humpty Dumply & Jack & Jill-C- 16K -(BO3BR) £19.95 
Analog Adventure -D-32K-(BO33L) £24.95 {aad Be ane Hickory DickoryDock C-16K-(BO39N) £19.95 
Adventure Land -C-24K-(BOOOA) £14.95 padded Ce Weeoet eile British Heritage 
Pirates Adventure -C-24K-(BQ01B) £14.95 Statistics etoKat ye Jig-Saw Puzzies -C-16K-(BO40T) £19.95 
Mission Impossible -C- 24K -(BO02C) £14.95 Arcade Games European Scene j 
Voodoo Castle C-24K -(BOO3D) £14.95 Star Raiders E-8K-(YGB6W) £29.95 Jig-Saw Puzzies -C- 16K -(BO41U) £19.95 
The Count C-24K-(BOOE) £14.95 Ey teed fe eee AtariSatari(25 Programs) -C- 16K -(BO49D) £18.95 
Strange Odyssey -C-24K-(BOOSF) £14.95 Space invaders eS BRINTON) E2830 AlarlSatani(25Programs) _-D- 16K -(BOSOE} £24.95 
Mystery Fun House C-24K-(BO06G) £14.95 missile Command “E-8K-(YG64U) £29.95 Mind Bogglers(3Programs) -C- 16K-(YL3BR) £8.95 
Pyramid of Doom C-24K-(BOO7H) £14.95 Super Breakout E-8k-(YG67x) £29.95 Must 7 z 
Ghost Town -C- 24K- (BOOB) £14.95 Tati Trek “C-24K-(YL36P) £8.95 MiSKCHTORE CE -OK*IVG4BC) 
Savage Island! -C- 24K (BQO9K) £14.95 Tari Trek D-32k-(YL37S) £11.95 Sasa cea tbe vib inepe) Sees 
Savagelslandt! -C-24K-(BOIOL) £14.95 StarTrek 3.5 -C-32K -(BQ15R). £14.95 Mie Themes (use wi 
Golden Voyage ~C-24K -(BQ11M) £14.95 Race in Space -C-16K-(BQ350) £14.95 jusic Composer) -C-16K-(BQ34M) £9.95 
Energy Czar -C-16K-(YGS3H) £8.95 Shooting Gallery C-16K-(BQ36P) £14.95 Computer Languages 
Kingdom -C- BK (YGSSK) £8.95 Mountain Shoot “G- 16K -(BOQ12N) £10.95 Basic A + D-48K-(BO31J) £52.50 
Jawbreaker ~D- 48K -(BO26D) £22.95 Operating SystemA + -D-48K -(BQ30H) £52.50 
Teach-Yourself Programs Basketball ~E-8K-(YG61R) £29.95 Basic A Mee 
ConversationalFrench  -5C-16K-(YG44X) £32.50 Tank Trap -C-16K-(YL34M) £8.95 Operating SystemA+  -0-48K -(BO32K) £99.50 
Po Set ya aah A 3 2 Tank Trap -0-32K-(YL350) £11.95 QS Forth -D-24K -(YL29G) £44.90 
onversationalSpamsh  -5C- 16K -(YG4' 4 Pit - - 8K - 
Conversationalltalian  -5C- 16K-(YG47B) £32.50 pomelcemslragyame s das thi 
Touch Typin 3C-16K-(YG49D) £14.95 Scram C-16/24K-(YG58N) £12.95 Utilities 
States & Caprtals “C-24K-(YGS6L) £8.95 Cypher Bow! -C-32K-(BO20W) £22.45 30-Super Graphics -D-48K -(BO28F) £29.95 
European Countries & lal wg Rm Wi a Aanorle(Graphi “b aBK (BO27E) 0385 
; eee otating Tilt -C-16K-(BQ48C) £14. Atari World (Graphics -0-48K -(BOQ27E) £43.95 
Capitals “G-16K-(YG57M) £8.95 Lunar Lander -C-16K-(BO16S) £10.95 Derwertace TE-BKAYGSBY) £34°50 
Learn Programming Jumbo Jet Lander -C-16K-(BO46A) £29.95 Assembler -C- 16K -(YL32K) £14.95 
InvitationtoProgramming -C-8K-{YG43W) £41.95 Submarine Commander -C-16K-(BQ47B) £24.50 6502 Disassembler *C-BK-(YL30H) £8.95 
Basics of Animation -C-32K-(B057M) £9.95 Sunday Golf -C-16K-(BO13P) £10.95 6502 Disassembler -D-8K-(YL31J) £11.95 
Basics ot Animation -0-32K-(BQ58N) £10.95 Daris -C- 16K -(BO42V) £19.95 Character Generator “C-16K-(YL27E) £9.97 
Player MissileGraphics  -C- 16K-(BQ59P) £18.95 Tournament Pool -C-16K-(BQ45Y) £19.95 Character Generator 2 eae £12.50 
Player Missile Graphics +D-24K-(BQ600) £19.95 Snooker & Billiards -C- 16K -(BO44x) £19.95 Telelink *E- 8K-(YG59P) £14.95 
Display Lists -C-16K-(BQ51F) £9.95 Chess -E-8K-(YG63T) £29.95 
Display Lists -0+ 24K -(B052G) £10.95 Microchess “C-16K-(YL40T) £15.95 Key: Cm Cassette, O= Disk. E = Cartridge 
Horiz/Vertical Scroll -C-16K-(BO53H) £9.95 Checker King -C- 46K -(YL41U) £15.95 2C = 2 Cassettes etc. 8K; 16K etc. shows 
Horlz/Vertlcal Scroll -D-24K-(BO54J) £10.95 Cribbage & Dominoes -C-16K -(BO43W) £14.95 minimum memory requirement 


Send sae now for our new software leaflet with detalls of all the above programs. Order As XH52G — Issue 2. 
Lots of exciting new software titles available soon. Keep in touch with Maplin! 
Subscribe now to America’s leading Atari-only magazine — Analog — 6 issues per year for just £9.00. Order as @G24B. 


) lf | ILIII y P.O. Box 3, Rayleigh, Essex. 
Tel: Southend (0702) 
=) §52911/554155. 


Note: Order codes shown in brackets, Prices tirm until 15th May, 1982 and include VAT and Postage and Packing 
{Errors excluded). 
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SYSTEM 4000 


EPROM EMULATOR/PROGRAMMERS 


P4000 PRODUCTION EPROM 
PROGRAMMER 


This unit provides ‘simple, reliable’ 
programming of up to 8 EPROMs. It 
has been designed for ease of 
operator use — a single ‘program’ 
key starts the blank check — pro- 
gram — verify sequence. Indepen- 
dent blank check and verify controls 
are provided along with mode, pass/ 
fail indicators for each copy socket 
and a sounder to signal a correct key 
command and the end of a program- 
ming run. Any of the 2704/2708/ 
2716 (3 rail) and 2508 / 2758 / 2516 
/ 2716 / 2532 / 2732.EPROMs may 
be selected without hardware or per- 


sonality card changes. 


2 year warranty. Price £545 + VAT: 


+. £12.00 DELIVERY 
VM10 VIDEO MONITOR 


This compact, lightweight Video 
Monitor gives a clean crisp picture 
on its 10” screen. Suitable for use 
with the EP4000, SOFTY and other 
systems. 12 month warranty. Price 


£88 + VAT, carriage pald. 


MODEL 14 EPROM 


MODEL UV140 EPROM 
ERASER 


Similar to model UV141 but with out 
timer. Low price at £61.50 + VAT, 


postage paid. 


EP4000 EPROM EMULATOR/ 
PROGRAMMER 


The microprocessor based EP4000 
has been designed as a flexible, low 
cost, high quality unit for emulating 
and programming all the popular 
NMOS EPROMs without the need 
for personality cards, modules or 
hardware changes. Its software 
intensive design permits selection of 
the 2704 / 2708 / 2716 triple rail 
EPROMs and the 2508 / 2758 / 
2516 / 2716 / 2532 / 2732 single rail 
EPROMs for both the programming 
and emulating modes. 

The video output (T.V. or monitor) for 
memory map display in addition to 
the built-in Hex LED display, for 
stand alone use, is unique in this 
type of system. This, with the double 
function 28 key keypad, powerful 
editing features, powered down pro- 
gramming socket, buffered tri-state 
simulator cable and 4k x 8 data RAM 
gives you the most comprehensive, 
flexible and compact systems avail- 
able today. 

2 year warranty. Price £545 + VAT: 
+ £12 DELIVERY 


MODEL UV141 EPROM 

ERASER Ss 

@ 14 EPROM capacity OH 

@ Fast erase time T 

@ Built-in 5-50 minute timer 

@ Safety interlocked to prevent eye 
and skin damage 

@ Convenient slide-tray loading of 
devices 

@ Available Ex-Stock at £78 + VAT 

Postage Paid 


GP INDUSTRIAL ELECTRONICS LTD, 


UNIT E, HUXLEY CLOSE, NEWNHAM INDUSTRIAL ESTATE, 


PLYMOUTH, DEVON PL7 4JN 


TELEPHONE: PLYMOUTH (0752) 332961 (Sales) / 332962 (Technical Service). 
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SOFTY 
SYSTEMS 


SOFTY 2 
LOW COST 2716 
EMULATOR/PROGRAMMER 


@ Direct output to T.V. @ High speed 
cassette interface @ On card 
EPROM Programmere @ Multifunc- 
tion “»uch keypad @ 2K Monitor in 
2716 @ 2K RAM ® 128 byte 
scratchpad RAM @ 2K EPROM 
Emulation @ Can program 2732/ 
2532 in two halves @ Editing 
facilities Including — Data entry/ 
deletion, Block shift, Block store, 
Match pas Displacement calcula- 
tion @ Supplied with ZIF socket, 
Simulator cable, comprehensive 
manual, Antistatic lined EPROM tray 
and PSU. SOFTY 2 £169 + VAT 
(includes p&p) 


SOFTY 1 


LOW COST 2704/2708 
EMULATOR/PROGRAMMER 


@ Direct output to T.V. @ High speed 
cassette interface — On card 
EPROM Programmer @ Multifunc- 
tion keypad @ 1K Monitor in 2708 
@ iK RAM @ 128 byte scratchpad 
RAM @® 1K EPROM Emulation 
@ Comprehensive editing facilities 
@ Supplied with ZIF socket, Simula- 
tor cable and comprehensive 
manual. 

SOFTY 1 (Built and tested) 
£120 + VAT 

SOFTY 1 Power Supply £20 + VAT 


SOFTY 1 
CONVERSION CARD 


Enables SOFTY to program the 
single rail EPROMs, 2508 / 2758 / 
2516 / 2532. Selection of device 
type and 1K block are by pcb slide 
switches. ZIF Programming socket. 
— built and tested. £40 + 


EX-STOCK EPROMS 
1-24 25-99 100 up 
2732 ~=©6:50 5:79 4:95 
2716 2:80 2:60 2:40 
2708 2:80 2:60 2:40 
ADD VAT AT 15% ~ POSTAGE PAID 


WRITE OR TELEPHONE FOR DETAILS 
ON ANY OF OUR PROQUCTS 
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VIDE 


CUNARD HOTEL, LONDON MAY 5-7 1982 


Opening Times: 10.00 hrs — 18.00 hrs 
{closing 1700 hrs on the last day) 


Specially designed for 
businessmen who are 
aware of the need 
to make their 
company more efficient! 


This three day event, running parailei with the major 
conference, is designed to show the hardware and 
software equipment and expertise availabie in this 
area of information Technology. 


Ali aspects relating to the practical issues of purchasing 
and Installing, operating and applying Videotex 
Systems will be covered. 


Exhibits will range from large “Turnkey” packages to the 
smaller, but equaily important peripheral devices — 
terminals, printers, subscribers and telecommunications 
Interfaces. 


This is the 5th In the highly successful series of viewdata 
and videotex exhibitions sponsored by IPC Business 
Press, the world's largest business pubilshers. In the past 
these exhibitions have been successfully used in 
launching the latest adaptors and complete systems. 
These systems are the modern tools of the new era In 
Information Technology. 


Don't miss out on this opportunity 
to make your company more efficient 


Fillout and return the form below. 


aia) araliel with 
VIDEOTEX SYSTEMS *82 CONFERENCE 
Cunard international Hotel, May >- 


‘VIDEOTEXR ts 


Please send ____. tickets far Videotex Systeme '82 Exhibition ta: 


Name : a eee ae 


Company _ as 


Address 


= woe eee ee ee 
ee oe ee ee oe ee ie ee 
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We will assist YOU in your DECISION 
for Planning, Modelling, 
Accounting or Commercial systems 


We will support YOU in achieving 
the most from your Microcomputer 
now, and as your business grows 
VISICALC * MICROMODELLER * MICROFINESSE 
SALES, PURCHASE AND GENERAL LEDGER 
COSTING AND STOCK CONTROL 
WORD PROCESSING AND MAILING 


For the best professional service contact: 
JOHN CHANG, MSc, ACMA 
Komputation Automation Information Ltd 
203A Belsize Road, London NW6 
01-328 7038 & 01-328 3968 


@oppic computer 


AND OTHER GOOD MICROS 
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VIC 20 computer 
Expansion box 

3K RAM packs 

8K RAM pack 

16K RAM pack 
Joysticks 

C2N cassette deck 


£189.95 
£97.95 
£29.95 
£44.95 
£74.95 
£10.00 
£44.95 


xx Software Available «x 


£784.00 
£384.00 


Apple 1] computer 
Disc drive + cont. 
Disc drive without £301.00 
Eurocolor card £70.00 
9" Hi-res B/W monitor £99.00 
9” Hi-res green monitor 
£110.00 

£79.00 
£87.00 


12” B/W monitor 
12” green monitor 


%& x Games software avail. kx 


58, High Street 
Newport Pagnell 
Bucks. 

Tel: 0908 610625 


ALL PRICES INCLUDE VAT 
CREDIT CHARGE MAIL ORDER 


PHOTO ACOUSTICS LTD 


THE ONE STOP COMPUTER SHOP— 


CBM 8032 
CBM 8050 
CBM 8026 
CBM 4032 
CBM 4040 
CBM 4022 


£875.00 
£875.00 
£1,006.00 
£690.00 
£690.00 
£399.00 


These prices are Cash and 
Carry. Ring Dick at Watford for 
quote. 


Genie ! computer 

(Ring for quote) 
EG3014 Expansion £228.00 
EG3013 Expansion £234.00 
EG3013/W Expansion£264.00 
EG400 disk drive £243.00 
12” B/W monitor £79.00 
12” green monitor £87.00 


*&* Software avail. ** 


255a St. Albans Road, 
Watford, Herts. 

(entrance in Judge Street) 
Tel: 0923 32006 
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Main Dealers 


Birmingham 


<<) Trust Comartto turnanew 


Dublin 
Lendac Data Systems 
8 Dawson Street 

Tel 0001 372052 : 
Glasgow 


Byteshop Computerland 
Magnet House 

61 Waterloo Street 

Tel 041 221 7409 


Leeds Weems 

Hofdene 

Manchester Unity House 
11/12 Rampart Road 


Tel 0532 459459 = 4 A - ~ 
. ~_w~s 
vy 


=e 


London 
Byteshop Computerland 
324 Euston Road NW1 


Tel 01 387 0505 _ ee 


Digitus [988 

Lading House West ah a errr we — 
10/14 Bedford Street : Soon oR aes =v 
Covent Garden WC2 war 


Tel 01 379 6968 


a 


os 


Jarogate 

197/213 Lyham Road 
Brixton SW2 

Tel 01 671 6321 


Manchester 

Byteshop Computerland 

11 Gateway House 
Piccadilly Station Approach 
Tel 061 236 4737 


Nottingham 

Byteshop Computerland 

92a Upper Parliament Street + 
Tel 0602 40576 


Stan Sys : t od . 
ae into a major Denertit 
Tel 0703 38740 @ 
Dealers mu 
ADVANTAGE is the exciting new, packaged high For the technically minded, ADVANTAGE isa 
Bristol! performance desk top computer with integral video 4MHz, Z80A™ based microcomputer with 64K 
27 St Nicholas orem Screen. It.brings the proven reliability, so long dynamic RAM, a 20K Byte display dedicated RAM, 
Tel 0272 276132 the hallmark of NorthStar ®& products, into new plus 2K Boot PROM. 
Cambridge and broader fields of application. An auxiliary 8035 processor provides 
Con Computer Store Add the established Comart keyboard and disk control. Ithas a 
mmanuel Street . : 2 
Tel 0223 65334 technical, software, and service 12” green screen, and integrated 
Chesnire SUpport and the ADVANTAGE twin quad capacity 5” disk drives 
Holdene becomes a major benefit to users providing 720K Bytes of data 
Sea waeane looking for a low cost, yet versatile, L, storage. Ithas an 87 key Selectric™ 
Tel 0625529486 dedicated system. NOW! style keyboard with 9 control keys, 
Edinburgh Just look at the benefits. 14 key numeric/cursor control pad, 
Holdene Microsystems ADVANTAGE is economical: 15 programmable function keys, 
48 Great xing Street A complete integrated accounting and 49 conventional character keys. 
Luton SYStem and word processing system _ ADVANTAGE comes complete 
Remdex Bradley Systems Will cost around £4500 depending with Business Graphics, self 
31/33 pe fl enna on the printer and software used. \ diagnostic software and graphics 


Manchester a . . 
NSC Computers YOU have the benefit of application 


29 Hanging Ditch SOftware that is already available 
Tel 061 832 2269 and proven on NORTH.STAR 
Norwich Systems. 
Anglia Computer Centre . i a 
88 St Benedict's Street ADVANTAGE IS New: 
Tel 0603 29652 |t's Business Graphics can 
Sheffield CONvert data into bar charts, 
Hallam Computer Systems i 
1 Berkeley Precinct Be charts, graphs, and 3D 
451 Ecclesall Road +epresentations instantly. And, 


Tel 0742 663125 what you can see on the screen of the ADVANTAGE ask your 
Watford yOu Can print. 


: Comart Dealer, or send now 
Lux Computer Services 3 
108 The Parade for further information. 


High Street TM Aavantage ts a trade mark of North Star Computers Inc 


2 i Zi 

me coma rt 
CPM is a trade mark of Dagrtal Research Inc 

Comart Limited 


ADVANTAGE is versatile: \ demo software. Its G-Basic/G-DOS, 
\ and Graphics CP/M™are supersets 
of the industry standards. They 
enhance ADVANTAGE'S Graphic 
and Character Mode capabilities, 
and provide a consistent operating 
environment for development and 
application programs written in any 
other CP/M compatible language. 
To see more of the benefits 


St Neots Cambs PE19 3G SPECIALISTS IN MICROCOMPUTERS 
Tel (0480) 215005 
Telex 32514 Comart G A member of the ay Comart Group of Companies. 
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(araynconcors 


IN YOUR OWN 
HOME, 

IN YOUR OWN 
TIME, 

AT YOUR OWN 
PACE. 


Learn computer programming quickly and 
easily through the renowned ICS “Open 
College” system. 

Use the famous ICS study texts, 
backed up by your own expert tutor, 
and learn computer programming, the 
proven way, with ICS home study. 


introductory Course, BASIC, COBOL 
& IBM 360 Programming all 
covered. 

... PLUS examination course 

for ASSOCIATE ( 
MEMBERSHIP \ 

OF THE 

BRITISH 

COMPUTER 

SOCIETY. 


sperma on case 
il | Oe WRN cece eas | 
i To: Dapt 346U Address .....000..0..., “4 oe | 
| ICS Intertext House 
~, London SW8 4UJ or sos ten ee Poairs | 
| Tel: 01-622 9911 
(GTC S.-C. Gas 7 SA | a: ee 
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Please send me your prospectus on Computer Programming, | 


@ Circle No. 229 


S.B.D. Software is proud to announce their distnbution agreement with 
the most up to date APPLE-only magazine in America. 


CALL A.-P.P.L.E. 
MAGAZINE 


In today’s fast changing world of the APPLE you just can't afford to stay 
behind, so don't settle for anything less than the best APPLE-only 
magazine in America. 


Now you can purchase this outstanding magazine for the low price of 
£1.75 per issue. 
Your subscription for 12 or 24 magazines May Start from any month in 
1981. 
Single back issues are available at£2.25 per issue including postage and 
packing. 
A bound volume of the issues In 1980, 1979, 1978 are available for 
£20.00, £15,00 and£ 10.00 respectively, including postage and packaging. 
(Please note that in 1980 & 1981 there were only 9 issues published but in 1982 there 
will be 12 issues.) 

OJ I2issues@E£21.00 [) 24 issues @ £40.00 

Europe Air Mail postage. add £6 per 12 issues 


NAME. 
ADDRESS. 
TOWN 

Please start my subscription 


POSTCODE... 


Month 


Barclaycard/Access Number 
Please make cheques payable to CALL APPLE (UK) 
Sendto:- CALL APPLE (UK), c/o SBD Software. 
FREEPOST, RICHMOND, SURREY TW9 1BR 
(No postage stamp required) 

Telephone: 01-940 5194 


Expiry Date 


The Famous Book 


“ALL ABOUT APPLESOFT” 


Now available @ £9.50 incl. P. & P. 
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nascom 


MEANS SOLUTIONS 


nascom 


MEANS PERFORMANCE 


Nascom have come along way SOFTWARE: BACK-UP: 

‘since their acquisition by Lucas. Wehaveateamofprogrammerswho We have a nationwide dealer net- 
With the knowledge of over are writing software and courseware work giving full sales back-up and 
30,000 units already in the field especially for UK educational busin- after sales service. From our head 


you can buy with. confidence ess and domestic users. office we have a service line to sort 
from NASCOM. FREE ADVICE: out any problems. 

PRODUCTS: We have appointed experts to advise SYSTEM EXPANSION: 

‘We have kits, built and tested on the specialist use of micro  NASCOMmachines are designed to 
boards, and our fully assembled and computers in grow with users, Easily and simply 
tested NASCOM 3 U.K. schools, NASCOM systems can be 
system with a full homes or expanded by adding extra modules 
choice of configura- businesses. to the basic system. 


tion either cassette or 
disc based. Alternative 
operating systems 
include NAS DOS and 
CP/M. 


LUCAS LOGIC LIMITED 

NASCOM MICROCOMPUTERS DIVISION, 
Welton Road, Wedgnock Industrial Estate, 
Warwick CV34 5PZ, England. 


ae*a 
2H * go” ° 
8 


Learn more about 
NASCOM now. 
Complete the 
coupon for further 
information and a 
full list of dealers. 


gees 
ge"G Stags 


3 
= gees 


Dealer 
Enquiries 
Weicome 


ts 


m micro To Lucas Logic Ltd., Nascom Microcompute: 


rs Division, Welton Road, 
> | Wedgnock Industrial Estate, Warwick CV34 5PZ, England 


Please send: 
Literature Dealer List) Prog. Book FormQ) 
Name 
Position . 
Establishment 
Address. 


i No Lucas Logic I 
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PET (32K) 
SYSTEM A: £595 
SYSTEM B: £1600 
SYSTEM C: £1995 


(40 Column + 80 Columns 
Equipment available 

*Special Offer CBM 8024 Fast Dot 
Matrix Printer — €895) 


SUPERBRAIN (64K) of phenomig 


ssteuc ees? Ht nlusaservice facility 
inte that’ssecondto 


SYSTEM B: £3190 
SYSTEM C: £3575 none 
SYSTEM D: £4699 ° 
SYSTEM E: £6164 SYSTEM A: Basic Computer including display screen and keyboard 

: SYSTEM B: Computer including display screen, keyboard, dual disk 
SYSTEM E: £7029 ae and marys printer for Business Users 
. e.g. Accounts, Database, etc) 
SYSTEM E: £7644 SYSTEM C: peepee inc alge display, keyboard, dual disk 

rive(s) and daisy-wheel correspondence quality 
SYSTEM E: £8109 printer for Word Processing. 
(Five Users) : SYSTEM D: Computer including display, keyboard, floppy disk 
*Hard Disk Expansion 30MB + drive, plus hard disk drive for 5 MB+ on-line and 
matrix printer. 

SYSTEM E: Multi-User Computer — AS SYSTEM D — plus 
APPLE II (48K) Additional VDU Terminals for up to 5 Users 


SYSTEM A: £939 iu 
SYSTEM B: £1843 os 
SYSTEM C: £2580 O nson 4 


APPLE 111 (128K) 


(Three Users) 


SYSTEM B: £3152 microcomputers 
SYSTEM C: £3900 don Houses: 75-79 pak Street - pee atte Be ourrey:: ter oe C276 2oaee 
SYSTEM D: £5335 ee ahaa Road - Bristol : Welaptiane 0272 422061 


148 Cowley Road - Oxford - Telephone 0865 721461 
@ Circle No. 233 


UK Subscription Dept. 
24 Woodhill Park Pembury Tunbridge Wells Kent TN2 4NW 


GET THIS free software offer when you subscribe to MICRO-80 — The specialist magazine for 
TRS-80 and VIDEO GENIE. 

LOOK AT the programs you get FREE when you subscribe. . . 

* Level | in Level I! — Convert your Level Il TRS-80 to operate as a Level | machine. Opens a whole 
new library of software for your use. 

* Copier — Copies Level Il System tapes, irrespective of where they load in memory. Copes with 
multiple ORG programs. 

* Z80 MON — A low memory, machine language monitor which enables you to insert OP codes, 
edit memory, punch system tapes etc. 

* Improved Household Accounts — Powerful enough to be used by a small business. 

* 80 Composer — A music generating program which enables you to play music via your cassette 
cord. 

* Plus Two Games — Poker and Cube (a version of the Rubiks cube for Disk users) 

and don’t forget MICRO-80 is now available in monthly cassette edition as well — all the published 
programs each month ready to load on cassette. 


Please enrol me for an annual subscription and send me my FREE cassette program. | enclose 

£16.00 UO) (magazine only) or £43.60 UO (magazine and cassette edition). 

(enclose your cheque/P.O. made payable to MICRO-80 and send to the above address) 

Software offer, and cassette edition prices applies to U.K. residents only. Overseas subscription rates 
on application. 


BLOCK CAPITALS PLEASE 


Address 


PC 5/82 
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WITH 
MICRO NETWORKS 
IT'S NOT JUST 
ANACT 


When you buy an ACT Sirius 1 from Micro Networks, of 
Pall Mall, you get more than just a new machine. The 
staff are computer professionals recruited from the 
mainframe world who really understand how to apply a 
computer to solve business problems; they know about 
the pitfalls and will guide you round them. If there is nota 
standard set of software packages that exactly match 
your requirements, then they will carry out the necessary 
tailoring or will commission a consultant on your behalf if 
totally new programs are needed. 

The ACT Sirius 1 is a welcome arrival on the small 
computer scene with its 16-bit CPU, 128K bytes of 
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memory and 1.2 megabytes of disc storage. The green 
screen, separate keyboard, Microsoft BASIC and CP/M 
86 are all included in the price — which is a modest 
£2,395.00. The Micro Networks service, advice and 
support are thrown in for free. 

We also have Piiceon, Superbrain and Compustar in 
stock at very attractive prices, together with a‘full range 
of supporting peripherals and software. 


MICRO NETWORKS 
60 PALL MALL LONDON 01-839 3701 
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Apple Ii Apple /// 


Full systems, expansion cards, printers, software, 
disks, books 


Good service — low prices 
Full systems 


Computer professionals to analyse your require- 
ments, demonstrate your system, deliver. install 
and train your staff at no extra cost. 


Add-ons at discount prices 


Just look 

Ramex 16K RAM card only £69. 

Videx videoterm 80-col card only £179 
280 softcard only £189 


Cash with order only — please add 15% VAT. 


Write or ‘phone for full details 


@gQozwise computers 


28 CROFTS ROAD, HARROW, MIDDX. HA1 2PH. 


01-863 2309 24 hour service 
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CIDER CARDS FOR THE APPLE 


NEW eprom PROGRAMMER/VIA BOARD — 2 in 1 
Save your important BASIC and MACHINE CODE programs on EPROMS. 
Programs any pin compatible 2716/2532 eproms. Easy to use — just follow 
VDU instructions.* It is also a powerful V/A interface card — see VIA BOARD 
below. Z/F sockets. Just plug into any Apple slot and go. To store BASIC 
programs must use C/DERSOFT-BASIC MANAGER and 32K MEMORY 
BOARD. *Please specify diskette (3-3 or 3-2-1) or cassettes for programs. 


£58.00 


NEW 32K MEMORY BOARD — can R/W to RAMS too! 
Reads EPROMS/ROMS/RAMS in any combination. & socket to store up to 32K 
bytes of BASIC and MACHINE CODE programs. Sockets are software 
selected by ONE instruction. Reads 2716/2532 pin compatible EPROMS/ 


ROMSIRAMS. 
£38.00 


NEW VIA BOARD — Parallel/Serial/Timers all in 1 
Single V/A 6522 has 2x8 bit programmable bi-directional ports, 4 control 
lines,.2 programmable timers and 8 bit shift register. 


£29.50 
NEW oovBte via BOARD 
As above but with 2 V/A chips giving TWICE the power. 
£45.00 
WIRE WRAP PROTOTYPE BOARD 
Plugs into Apple sockets for prototype design. 
£10.50 


CIDERSOFT — BASIC MANAGER ROM 
Contains programs for the 32K MEMORY BOARD which LOAD/ 
CATALOGUEIMANAGE Applesoft Basic programs from memory board. 


£15.00 


We also program BASIC (Applesoft) or MACHINE CODE programs on 2K/4K 
EPROMS. Please send program(s) on diskette(s)/cassette(s). 

ak — £5 
|.C. and MEMORIES 


PROGRAMMING 2K — £4 
2716 — £4.50; 2532 — £9.50; VIA 6522 —~ £9.50; 6116 LP — £10.50 


SPECIAL OFFER of 10% DISCOUNT for EDUCATIONAL INSTITUTIONS 
All prices are inclusive of VAT and P&P. Cheques are payable to CIDER LTD. 
Please send SAE for details. 
| 


COMPUTER INTERFACE DESIGN 
ELECTRONIC RETAIL LIMITED 


a’: ® 
im 5 King Street, Margate, Kent. Tel: (0843) 23210 


"AM 
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ARE YOU A ZX81 USER WHO'S NOT 


Including VAT. 
complete 


@ Each ECR81 comes complete with:its own individual 
certification tape, tested and serial numbered to prove your 
machine reliability. 

@ Mains Operation only. 

@ Mains & DIN connector leads provided. 

@ Certification of tape head alignment - height and azimuth. 

@ Certified tape tension, torque and speed. 

@ Fast forward and rewind tape search controls. 

The ECR811 is also suitable for Sinclair 2X80 


@ Please allow up to 28 days delivery. @ The ECR81 Is 
backed by our 14 day money-back option. 


MONOLITH 


electronic products 
Telephone: Crewkerne 0460 74321 Telex: 46306 
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PLAYING GAMES? 


ECR 81 DATA RECORDER SAVES AND 
LOADS YOUR PROGRAMS EVERY TIME! 


The ECR81 Enhanced Certified Recorder from MONOLITH is a 
major advancement in cassette recorder technology which minimises 
the problems associated with standard audio recorders. The unit is a 
high reliability program store for ZX computers based on a modified, 
proven cassette mechanism. The two sections of data recording 
circuitry automatically ensure precise levels are written onto the 
tape and that optimised signals are received by the computer. 


THE ECR81 IS NOT SUITABLE FOR AUDIO REPRODUCTION 
NO MANUAL VOLUME OR TONE CONTROL ADJUSTMENT PROVIDED 


To: MONOLITH ELECTRONICS CO. LTO., 5/7 CHURCH STREET, CREWKERNE, SOMERSET 


Please supply me with: = Price Total | 
ee ee (Qty.) Monolith ECR 81 Enhanced Certified Recorder (s) Fea 
to be used with my 2X81 


4 also enclose postage & packing per recorder 


Prices Include VAT 
Please print 


Name: Mr/Mrs/Miss. | | L 


mi | i! | Hl 
ARRE 22 Pm ae 
L 


~-——--——---= 
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Computer 
Supermarket 


Big name hardware at cash-and-carry prices 
- and with service you'll find hard to match 


SHARP, COMMODORE, TEXAS, RICOH, vic 1111 16K RAM Cantridge 60.00 69.00 TEXAS EQUIPMENT 
ATA ANDATA EQUIPMENT vic 1112 IEEE Int 44.00 50.60 TI-99/4A 16K RAM 260.00 299.00 

TARI and T DAT. viC 1210 3K RAM Cartridge 25.00 28.75 Full range of peripherals available 
Fully tested before despatch, or collection VIC 1211M 3K RAM (Hi-Res) Cart 38.00 32.20 ATARI EQUIPMENT 
complete with instruction manuals, tapes, and VIC 1212 Programmers Aid 28.00 32.20 Alani 400.16K RAMGomout aay. Sears 
fitted with 13 amp plugs. VIC 1213. Machine Code Mon 28.00 32.20 eek inn : ; 

5 Atari 800 16K RAM Computer 456.52 525.00 
VIC 1515 Matrix Printer 186.90 215.00 ‘ 
COMMODORE EQUIPMENT ; VIC 1540 _ Single Disk Drive 344.35 396.00 Full range of peripherals available 
Model a User Ram exc VAT inc VAT VIC Joystick 6.52 7.50 TANDATA EQUIPMENT 
4016 12” 40 Col. 16K Mem 445.00 511.75 VIC Paddle (Pair) 11.00 12.65 Micro Tantel 152.17 175.00 
4032 12" 40 Col, 32K Mem §60:00 644.00 VIC Expansion Unit (Arfon) 78.00 89.70 Alpha Tantel 182.61 210.00 
pe ie - 4 - El Rey | bre Lid for above expansion unit (Arfon) 6.95 7.99 Full colouiodiea eontecly fo any eral British Tsiecern 
80! a ol. lem . approval. Requires British Telecom jack-plug. Gives 
SUPERPET  Micromainframe 1300.00 1495.00 SHARP EQUIPMENT access to massive home computer base information from 
2031 121K Disk 350.00 402.50 Model User Ram exc VAT inc VAT Mortgages to Theatres, Stocks to Holidays. 
4040 347K Disk 560.00 644.00 MZ808 64K Ram 950.00 1092.50 Telephone us for further information on ease of installation 
755. ‘ MZB0FI Floppy Disc 1/O Card 100.00 115.00 Pri i; 
8050 1M Byte Disk 55.00 868.25 rices are valid only for the cover date 
MZ80MDB Master Diskette & Manuai 31.00 35.65 3 = 

4022 Rrintet 350.00 402.50 MZB0F15 Cable 9.00 10.35 month of this magazine 
8023 High Speed Printer Tage MZ80FD- Disc Drive 589.00 677.35 Credit Facilities Available. Ring or write for full details 
PETAEEE = Cable . MZ80EU Expansion Unit 50.00 57.50 : ; ; : : 
IEEE/EEE Cable 20.00 23.00 MZB0P5 Matrix Printer 415.00 477.25 Special Price List Available for bonafide 
VIC 20 Personal Computer 173.90 199.99 RICOH Government and Educational 
ViC/C2N Cassette 36.00 41.40 establishments. 
VIC1011A RS232 Int 28.50 32.78 RP1600 Letter Qual. Printer IEEE 1200.00 1380.00 All orders will be acknowledged by return of post 
VIC 1110 8K RAM Cantridge 36.00 41.40 RP1600S Letter Qual. Printer Cent. 1300.00 1495.00 


‘= 


| To Computer Supermarket Ltd., 
| 3rd Floor, Douglas House, 
Queens Square, Corby. Northamptonshire 


Please send me 
| Model No tem Price — Total [Info only | 


Insured shipment arrangéd anywhere in UK for an additional 
| £14.37 (inc. VAT). VIC, Atari and Texas shipped by insured post F.0.C. 


a * 


a ae fae SS | Approved Distributor for Commodore, Sharp, Atari and Texas. 
| i All goods sold with full manufacturer's warranty and subject to conditions of sale (available on request} 
a | ALL MACHINES ARE FULL UK STANDARD 


lenclose my cheque tor £ 


Or debit my Access’ Barclaycard fe 
Diners Card/American Express No FN a: a op 


e 
e 
e 
om | : 
e 
gr eect a | | e 
(Cardholders may telephone orders to 05363 61587/8) | e 
| Signature = | ( 
Name__ —S @ cseeceeseose 
| Address ————— ee ” 
| P. a BLOCK CAPITALS PLEASE} | 


| Your remittance should be made payaole to Computer Supermarket 
Readers Account, and shali remain your money unti! ne goods have 
peen despatcned to you at the address specified 


All goods offered are sunject to Computer Supermarket conditions | COMPUTER SUPERMARKET LTD 
ofsaie copies ava abie on request Reg ir Engiand No 2646589 


Prestel subscribers may order through the Prestel service, | 3rd Floor, Douglas House, Queens Square, Corby, Northamptonshire. 
DireclOnyINCMtQUAO pc | Telephone 05363 61587/8 and 62571 Telex COMPSU 341543/4  Prestel No. 400400 


@ Circle No. 237 
PRACTICAL COMPUTING May 1982 207 


208 


Switch selection of interface 
parameters and forms handling 
allows simple OEM system 
integration. 


Automatic proportional spacing, 
without decreasing system 
throughput, sets the new 
standard for print quality. 


Tocut service costs and reduce 
adjustments, the exclusive 
Kevlar® belt is stronger and 
lighter than steel, with virtually no 
stretch. 


For the highest accuracy in the 
history of daisywheel printing, 
our Microdrive™ carriage drive 
mechanism has no cables or 
pulleys. 


THE SPRINT 9 
45&55cps 


THE SPRINT 10 
35 cps 


Test drive our 
hot new daisywheelers 


If you’ve always wanted letter-quality printing, but the 

cost has put you off, then the SPRINT 9 and SPRINT 10 Qumet«) 

are for you. Now youcan have the same high quality * AUTHORISED DISTRIBUTOR 
print— usually only available on word processing ACCESS DATA COMMUNICATIONS LTD., Unit 17, 
systems — at prices that will let you forget all about Eskdale Road, Uxbridge Industrial Estate, Uxbridge, 
dot-matrix terminals. With speeds of 35, 45 and 55 cps Middlesex UB8 2RT. Tel: (0895) 30831 

(average English text, not burst rate), the reliable high ALPHATECH COMPUTER SYSTEMS LIMITED 
performance of SPRINT terminals leaves the crowd Unit 6d, Rose Industrial Estate, Cores End Road 
behind. Prove it to yourself with a test drive. Bourne End, Bucks. SL8 5BA. Tel: (06285) 28237 


: aeadts BYTECH LIMITED, Suttons Industrial Park, 
Cail or write your Qume Distributor London Road, Earley, Reading RG6 1AZ. Tel: (0734) 61031. 


DAISY TERMINALS LIMITED, Bridge Road, 


Haywards Heath, West Sussex. Tel: (0444) 457546. 
ui m (2 ISG DATA SALES LIMITED, Unit 9, Fairacres Industrial Estate, 
® Dedworth Road, Windsor, Berkshire. 


Tel: (07535) 57955. 


; Qume (UK) Limited ROHAN COMPUTING LIMITED, 52 Coventry Street, 
Bridgewater Close, Reading, Berks. RG3 1JT Southam, Warwickshire. Tel: (092681) 4045. 


Tel: (0734) 584646. Telex: 849706 


A British Company of ITT 
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“Oh No — NOT ANOTHER Apple 


Some Questions and Answers on ACCESS — A new data- 
base management system for Apple computers from 
SPIDER SOFTWARE. 


How many records can | have? 


This depends on the size of each record. The maximum record size is. 1560 
characters. The maximum number of records per disk volume is 7936 but this is 
dependent on the record size. As an example, if your records are 200 characters 
long, you may have a maximum of 671 records per volume. A maximum of 40 
fields per record is available. 


How long will it take to find a record? 


A powerful advanced IRAM (Indexed Random Access Method) is utilised for 
major record retrieval purposes giving an access speed of either instant recall or 
within 3 seconds. Any fietd {or combinations thereof) with multiple search criteria 
will either give instant recall or will take a maximum of 23 seconds. On the 
SyMBfile hard disk everything is at least 7 times faster. 2 


How long will it take to sort a disk full of information? 


All sorting is done on an index. If the sort is on the primary index it will take 0.2 
seconds regardless of the number of records. To sort out any field which is not 
indexed involves first creating an index for that field which is then sorted. The 
time taken depends on the record size (generally less than 3 minutes). Any index 
can be saved for later use or made into a primary index. Sorting a disk need ndt 
involve creating a sorted version of the database. 


How many disk drives do | need? 


ACCESS will ideally run on 2 drives. However, it will support a single drive 
system and a version is available for the SyMBfile 5 megabyte hard drive. 


How about report formats? 


Reports are user-configured and can contain report headings, column headings, 
column sub-totals, brought forward totals, grand totals, computed fields, page 
numbering etc. Reports can be on selected and/or sorted data. a 


What if the dog chews my program disk? 


We provide copy routines for backing-up of the program disk and the data disks 
as many times as you require. The ACCESS system is a combination of hardware 
and software. 


Is the program menu-driven? 


YES. ACCESS constantly displays prompts indicating the options available 
wherever you may be in the program. 


How is the data stored? 


ACCESS creates and uses its own data disks. However, facilities are provided to 
enable you to produce standard DOS 3.3 text files in either sequential or random 
access format using any sorted or selected fields. Because of ACCESS‘s own data 
storage techniques a very large database may require more than one disk to store 
the text file(s) produced. 


How easy is it to create records and edit them? 

ACCESS has a powerful word processor style screen editor enabling insertion 
and deletion of characters, etc., full cursor contro! across fields and pages of a 
record. A maximum of 40 screen pages are available. Password protected fields 
are supported as are computed on-screen fields. 


What if | delete a record by mistake? 


ACCESS only marks a record as deleted. Facilities are given to either “un-delete”’ 
deleted records or purge deleted records from the database. 


My current database takes ages for me to add and save 
records because it needs to re-structure the entire file to 
keep the “primary key” in alphabetical order. Will this 
happen with ACCESS? ‘ 


Nol!! ACCESS uses logic and technique to handle your data; there is no reason 
(should you have the stamina) why you should not fill an entire disk with 
information as fast as you can type and immediately retrieve all the information 
in sorted order or order of entry, etc. All compiex and time-critical functions 
including disk input and ee indexing, sorting, searching, screen display and 
editing are performed by ACCESS using powerful machine-code routines. 


What hardware do | need? 


48K Apple It Plus with DOS 3.3 and 1 or 2 disk drives. Most makes of printer are 
supported. g 


Why should | buy ACCESS and how much is it? 


Most facilities in ACCESS are available in other comparably priced database 
managers. However, ACCESS is more powerful and faster than its competitors in 
each function. ACCESS has gone beyond the boundary of merely complex 
facilities, it is powerful and “intelligent” enough to make itself extremely simple 
to use. The retail price inctuding VAT is £199.95. 


A technical sheet is available on the ACCESS system from your local 
Apple dealer who should be able to give you a demonstration of its 
flexibility. ; 


We stock a large range of packaged software for the Apple. Please 
write or telephone for a copy of our comprehensive list, 


Dealer inquiries invited. Personal callers by appointment only please. 


SEE US ON STAND 29 AT APPLE ‘82 


SPIDER SOFTWARE 


98 AVONDALE ROAD, gray 
SOUTH CROYDON, 


SURREY. | ad 


Tel: 01-680 0267 (24 hours a day — 7 days a week) 
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The biggest Apple event 
ever held in Britain! 


pplaep 


UL 


® Ist National’ Apple User Convention 


Whether you're an active Apple user, or just fascinated 
by the rapid development of microcomputing generally, 
you won't want to miss the action-packed weekend that 
will make up Apple ‘82. 


From Friday, June 4, to Sunday, June 6, the whole of 
the ultra-modern Fulcrum Centre in Slough will be 
completely devoted to the onward march of the micro, 
when some of Britain's top computing experts will be 
revealing their secrets. a, 


FRIDAY 

is education day — the staging of the first National Apple 
Education Forum and a chance for teachers and lecturers 
to exchange ideas, evaluate software and listen to a 
series of lectures covering every aspect of computer- 
assisted learning. Some 25 Apples will be on show, 
demonstrating a wide range of applications in the school 
environment. ' 


SATURDAY and SUNDAY 

will be for users generally — the first National Apple Users 
Convention. So many leading figures in microcomputing 
want to take part that presentations will be given 
simultaneously in two adjoining theatres throughout the 


’ 


weekend. - 


The full timetable of events covers database systems, 
graphics, music and speech synthesis, Pascal, Cobol and 
other languages, commercial and industrial applications, 
hardware and software troubleshooting and micros in 
medicine. : 


A central feature of the convention will be a 
communications workshop, to explore latest 
developments in linking Apple to Apple, Apple to 
mainframe, remote information retrieval systems and 
bulletin boards. It will give a unique insight into a subject 
‘that is rapidly becoming one of the most exciting aspects 
of computing today. 


And for light relief, there will also be the national finals 
of the nail-biting Apple Olympics. 

Mail the coupon below for full details of plans for 
Apple ‘82 — and about the first-class accommodation that 
can be reserved for you at some of the best hotels in the 
area for a modest £17 a night — far below their normal 
rates. 


This major event in the Apple world is attracting users 
from all parts of the British Istes and overseas. But tickets 
are limited, so early booking is advisable. ‘ 


te et es ee ee ee ee 


Send for free Apple ‘82 fact pack now! 


Please’ send full details of Apple’82 to: 
Name 
Address 


PC/5 


POST TO: Apple ‘82, Europa House, 68 
Chester Road, Hazel Grove, Stockport SK7 
5NY. : 


a ee 
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EXPLORER 85 


64K, S100 based computer systems 


1. 64K RAM. 0.5M BYTES. STORAGE ON TWO 8” DRIVES. TWO SERIAL 
/O PORTS. CP/M2.2 £1,850 
2. 64K RAM. 5M BYTES. WINCHESTER. (Drive expandable to 20M Bytes). 
ONE 8” FLOPPY. 5 SERIALI/O PORTS AND CP/M2.2 £3,600 
3. 64K RAM..10M BYTES. WINCHESTER (Drive expandable to 
40M Bytes). ONE 8” FLOPPY. 5 SERIALI/O PORTS. CP/M2.2 £4,500 
FULL RANGE OF DRIVES, PSU’s AND S100 CARDS IN KIT FORM OR 
FULLY ASSEMBLED ARE AVAILABLE. 
SUGGESTED VDU HAZELTINE ESPRIT 
BUSINESS SOFTWARE SYSTEMS AVAILABLE 


BOARDS 


8085 CPU MOTHER BD INCLS: 8085 CPU; Kit W/T VIDEO BOARDS: FASTERM 64: 64x16 
8355 MONITOR; 8155 RAM 1/0; 4 I/O PORTS; BAUD RATE: 150-19, 200, REVERSE VIDEO, 
CASSETTE I/O; DECODING ETC. £146.00 £178.00 BLINKING, PLUS MANY OTHER FEATURES : £105.00 
$100 CARDS SMARTTERM 80: INTELLIGENT TERMINAL 
RAM: 64K ‘JAWS’ DYNAMIC RAM PROCESSOR 80x 24 TOO MANY FEATURES TO MENTION : £199.50 
CONTROLLED 16K VERSION £149.00 £175.00 | wisceLLaneous: 
32K VERSION £194.00 £219.00 | ap_4 psu —/+8V 5A (to run Mainframe) : £48.00 
48K VERSION £244.00 £264.00 | carp CAGE (5 $100 slots less Conns’) ; 
64K VERSION £294.00 £319.00 | assemBLED WITH 5 CONNS £ 60.00 


16K UPGRADE KITS £ 30.00 8” CONTROL DATA CORP DRIVE £350.00 
$S16K STATIC RAM: FULL BANK SELECT £149.00 £175.00 CABINET AND PSU FOR ABOVE DRIVE q £ 99.00 


ELECTRIC MOUTH (Digitalk card) £ 90:00 £120.00 | wicrosorTsk BASICINROM £ 79.00 
VOLII ‘DIGITAL ROMS £ 37.00 


CHWAY ROAD ots more goodies en ‘or full catalogue 
A tee eS SCAT CHWAY ROAD ye. Srarertunrem inane 
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Designed and built in Great 
Britain the McCombo is CP/M 
based.....64K.....Z80A at 4Mhz..... 
single board computer...4 RS232:... 
1 centronics...any floppy or hard disk 
configuration...capable 
of communicating with 
mainframes........ 
...prices starting from 


£1088!! <= 
i | 
DIAL | PoLice 


* (sync/async/ bisyne) 999 | AMBULANCE 
| 100 | OPERATOR | 
DISCOM TRADING , 
COMPANY | 
Nee) 3591 // 


AG 


| don’t 
believe it... 
..£1088 


There’s only 
one way to 
find out... 
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Karadawn Ltd. 


KD-80 S-100 Computer Board. Z80-A 
processor, D765C Floppy Disk 
Controller for up to four 5%” or 8” 
double-sided, double density disk 
drives. 4MHz _ clock, crystal 
controlled, 2MHz system clock, gold- 
plated edge connectors, solder 
masked board, requires + 8V at 1.5A, 
+ 16V at 50mA, and —16V at 50mA. 
Space for two additional EPROMs. 
2K ROM -= monitor. Vectored 
interrupts. No front panel Reeded. All 
output connectors, plugs, drive 
cable, and manual supplied. 


A real FLYER at only £495.00. 


KD-64 64K of 200 ns 4116 RAM 
operating at 4MHz with no wait 
states, S-100 bus. Ideal companion 
for the KD-80 to produce an excellent 


Computer Components 


microcomputer Bank 
selectable. 


A super memory board at only 


system. 


£450.00. 


lf KD-80 and KD-64 purchased 
together package price is £895.00. 

128K and 256K versions also 
available. 


KD-17716 

A slave processor to the above 
boards which gives a true multi- 
tasking, multi-user system for under 
£1,000 (V.D.U. extra). With this 
board on the S-100 bus each user has 
64K ROM (128K option), individual Z- 
80A processor and printer ports. Do 
not confuse this with shared 
processor operating § systems. 
Introductory offer price is £985.00. 
Software, only needed once, is 


CP/M 2.2+MP/M 2.04+,.CP/Net, 
only £475.00. 

Adds Viewpoint Terminals for 
above, £525.00. 


Tandon 8” Super Slimline double- 
sided, double density drives giving 1 
megabyte on-line storage, £445.00 


Mainframe, consisting of power 
supply, cut-outs for 8” drives, S-100 


motherboard, attractive design, 
£550.00. 
Hard disk interfaces, printers, 


software, media. We've got it all. 
Please send for further details to 
Karadawn Ltd., Unit 2, Forrest 
Way, Gatewarth Industrial Estate, 
Warrington, Cheshire, or telephone 
Warrington 572668. Technical 
queries answered with pleasure. 
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Sothy down to a new low price! 


For less than the price of some dot. matrix 
printers, the Smith-Corona TP-1 brings the 


benefits of daisywheel printers 
within the reach of most micro users. 
Now letters, documents, forms, 
invoices, reports, price tists etc., 

can be printed with the quality 

that until now was not readily 
affordable. 


Sole Distributors: 


AR 


a 
A 


Dresden House, 51, High Street, Evesham, Worcs. WR11 4DA 
Telephone (0386) 3591 Telex 335402 
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/ Please send me detalls of the TP-1 


¢ Simple reliable mechanism 

© Serial or Parallel interface 

e IEEE option 

¢ Single sheet and fanfold paper 


+ VAT 


OE RE epee 1.5 Trade/OEM* 
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If you intend to become the fast- 
est growing peripheral supplier to 
the mini and micro markets, you've 
got to start with the right product— 
the best. 

So naturally, when it comes to 
flexible disk drives, we searched, 
researched and searched again, 
looking at every product and manu- 
facturetr, to make sure Microware 
customers could depend on 
exceptional product performance 
and reliability. 

It took a lot of time and we 
ended up where we started: with 
Control Data flexible disk drives. 

And Control Data obviously . 
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liked our approach ta customer 
service as well. Because we are now 
officially appointed UK distribu- 
tors for Control Data flexible disk 
drives. 

So if you want flexible disk 
drives with built-in reliability and 
service, you know where to come. 
Control Data flexible disk 
drive performance, now 
available through Microware: 

@5 ms track to track 

@ Head load solenoid 

@ Band stepper 

© 250K, 500K, 1000K 

@ Door open status 

@ Industry standard compatibility 


“= 
Microware is more than 


flexible disk drives. 

We're also in complete drive 
subsystems, offering switch-mode 
power supply, 110—240 volt 
selectable, over voltage protection 
~all enclosed in attractive desk-top 
cabinets for all popular micros. 


Between us we guarantee the 
best price/performance ratio. 


microware 


Microware (London) Led., 

eS Court, 

fale 3s CONTROL 
Tel: 01-346 8452. DATA 
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SUPERCHARGE 
YOUR SUPERBRAIN 


with ZDOS 2 


Screen dump to printer on pressing user-selected 
key 

4k extra memory free 

Minimum 14% speed improvement — bench test 
it! 

No bugs — fast, accurate screen handling 

Full CP/M standard BIOS 

Exploits extra power of Z80 instructions 

Free English DATE program and utilities 

Fully configurable numeric keypad 

Patches for all commonly available Word Proces- 
sing software 


and with ZDESPOOL 


Print and perform any other computing task simul- 
taneously! 


Also available: 

Honeywell VIP terminal emulation 

CP/M standard PUN: to RDR: micro-to-micro communica- 
tions program 

— ASH — Advanced screen handling for MBASIC — design 
forms on the screen and accept them en b/oc, COBOL- 
style. 


+H HH OF 


THE SCREEN 
TOGETHI 


Avon Computer Rentals 
FREEPOST1 THORNBURY BRISTOL BS12 1BR 


a 


| | + 


Send for full details to: 


FROME DATA 


5 The Bridge, Frome, Somerset BA11 1AR. 
Tel.: Frome (0373) 71689 


Sa es 


WORDSTAR £230 


TOTALLY INTEGRATED MSL ACCOUNTS SYSTEM 
PROFESSIONAL SERVICE & SUPPORT 
FOR QUOTATIONS OR FURTHER DETAILS CONTACT 


EASTFERN LIMITED 


19 ALEXANDRA PARADE WESTON-SUPER-MARE AVON TEL: 0934-418346 


@ Circle No. 248 
PRACTICAL COMPUTING May 1982 213 


JC GS /// GB ‘make it easy on yourself’ JE J// 


THE 6800/6809 
SPECIALISTS 


6800 TAPE SOFTWARE PRINTED CIRCUIT BOARDS 


CSTO03 SWTPC 8K BASIC V23 £15.00 CSHOO1 SWTPC SS50 Motherboard £27.00 
CSTO12 6800 Disassembler £10.00 CSHOG@ SWTPC 6800 CPU board £15.00 
CSTO14 6800 Text Editor £20.00 CSHO03 6800 CPU assembled £85.00 
CST0?5 6800 AsSsembler £20.00 CSHO05 SWTPC parallel Interface £10.00 
CSTO16 6800 Text Processor £25.00 CSHOO6 SWTPC Serial Interface £10.00 
CST01? 6800 Relocator £16.00 CSH008 SWTPC 5” disk controller nia 


CSHO09 6800/6809 Convertor £13.50 
6809 TAPE SOFTWARE 
CSHO10 16k Static Ram (2114) £40.00 
.. -CSTO18 8K BASIC £22.00 CSHO11 32k Static Ram (2114) £65.00 
EDITOR/ASSEMBLER T.BA. 


DISK SOFTWARE 


FLOPPY DISKS 


CSCOO1 SUPER SLEUTH Disassembler for  DISK-5 ODP 5” disks (ten) £22.00 

6800/6801/6805/6502 (tncludes source code) DISK-8 ODP 8” disks (ten) £38.00 
£70.00 Diskettes are soft sectored double density. 

CSC002 Super Sleuth for 8080, Z80, 8085 {inc. 

source) £70.00 

CSC003 Cross Assembler Macro Sets for TSC KITS 

oes Macro assembler 6800/6801 ay Note prices exclude carriage 

780 £35.00 SS-09 SWTPC 6800/9 Chassis £190.00 

8080/8085 £35.00 Power supply/motherboard 

oe RASA, Financial told Disk ernie 


Note Prices exclude carriage 
DD-01 Twin 40 track, controller £580.00 


LIMITED SPECIAL OFFER b 
DD-02 Twin 80 track, controller £690.00 
MP8-M SWTPC 8K RAM assembled £95.00 T-910c TV¥ 910 terminal £530.00 


MP-S Serial Interface £45.00 


MEMORY CPUNNTERFACE 


MM-32 32k bytes, low power RAM £340.00 MP-09 6809 Processor £210.00 
MM-16 6k bytes, low power RAM £170.00  MP-S Serial Interface £55.00 
S-32 ROM/RAM Card £120.00 MP-1a Parallel Interface £55.00 


LATEST CATALOGUE AVAILABLE NOW 


P.O. BOX 169, PALMERS GREEN, 
LONDON N13 4HT. 


01-882 0681 
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Queues at 
Millbank! 


J : 
sone Vanes 


tt 


a range of quality peripheral cards to enhance your Apple 


UNBEATABLE DAISYWHEEL VALUE! 

The ever popular Olivetti DY311 (PR430) 
daisywheel printer is now at a new unbeatable 
price of £1050* end user. 

Delivery is ex-stock with all the features that 
made this word processing printer a winner 
with system houses throughout Europe. 

Call today for a specification sheet and 
print sample. ° Exclusive of VAT 


We now make 
more Apple cards than Apple! 


Millbank Computers Limited 
Millbank House, Amyand Park Road 
Twickenham TW1 3HN. 

Tel: 01-891 4691. 
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AtG COMPUTERWARE 


THIS MONTH'S SPECIAL OFFER: 


TOP QUALITY DISKS 
FROM WABASH 
5.25” SSSD PER PACK OF 10 £20.00 
5.25” DSDD PER PACK OF 10 £25.50 


FREE LIBRARY CASE 
WITH EVERY 10 PACK 


All prices include V.A.T. & carriage 
offer closes 30th June 1982) 


PRINTERS 
EPSON * TEC * INTEGREX * MICROLINE * NEC * BUTEL * QUME * FUJITSU 
* OLYMPIA * RICOH 


DISK DRIVES 5.25” 
FOR TRS80 MODEL | & Ill, VIDEO GENIE | AND II, ATOM, HEATHKIT, BBC, 
NASCOM & SUPERBRAIN 

* TEAC SINGLE SIDED 35/40 TRACK £230.00 


* TEAC DUAL SINGLE SIDED 38/40 TRACK £405.00 
* TEAC SINGLE SIDED 80 TRACK £305.00 
“ TEAC DUAL SINGLE SIDED 80 TRACK £599.00 


* SIEMENS APPLE II SINGLE DRIVE £310.00 


CX80 COLOUR PRINTER 
features Include: * 7 COLOURS * PET GRAPHICS 

* INVERSE DOUBLE SIZE CHARACTERS 

* COLOUR COMPUTER NOT NECESSARY FOR USE 
* SWITCHABLE BAUD RATE 

* CENTRONICS INTERFACE (STANDARD) é 
* OPTIONAL — APPLE ll, TRS80, IEEE 488 & RS232 
* APPLE il SCREEN DUMP CARD BROCHURE 

* SEND FOR COLOUR BROCHURE 


PRICE £1005.00 (STANDARD INTERFACE) 


MONITORS: B/W OR COLOUR 
* ALL PRICES INCLUDE V.A.T. & CARRIAGE 
* WRITE OR PHONE FOR FURTHER DETAILS AND PRICE LISTS 
* PAYMENT BY CHEQUE OR BANKERS ORDER 


P.O. Box 34, Cheadle, Cheshire. SK8 4PT 


TEL: 061 428 2014 
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IBM SELECTRIC GOLFBALL 
PRINTERS 
and 
INPUT, OUTPUT 735 TYPEWRITERS 


PRINTERS FROM £195.00 
735 TYPEWRITERS FROM £245.00 
WIRING AND COMMISSION TO SUIT 

ACULAB INTERFACE £48.00 
ACULAB INTERFACES EX STOCK £155.00 


ALSO AVAILABLE 

IBM 71, 72, 82 typewriters 

Full workshop facilities for rebuilds and servicing. 
Keyboard ASCID-ASCII, 10-12 pitch, language conver- 
sions undertaken. 

11”, 13”, 15” platen lengths, split platens pin feed platens. 


Operational keylever repeats fitted on request. 

Full IBM range of 10-12* pitch heads including language, 
symbol and metric. 

Language keybuttons blue or grey. 


WE BUY SELL OR EXCHANGE ALL IBM SELECTRIC 
TYPEWRITER MODELS 


FOR FURTHER DETAILS PHONE 
STUART KIRBY OR LOUIS BAKER 


KEYTRONICS 


UNIT 3, EASTINGTON TRADING ESTATE 
EASTINGTON, NR STONEHOUSE, GLOUCESTER 
TEL: 0453 824004 
PRICES EXCL VAT @ 15% & CARRIAGE & PACKING 
CALLERS BY APPT ONLY PLEASE 
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a range of quality peripheral cards to enhance your Apple 


We now make 
more Apple cards than Apple! 
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buy our 


£475 


Daisy Wheel Printer 
for your computer 
and you have an 
Electronic lypewriter 


absolutely FREE 


The T/Printer 35 is the lightest weight and 
lowest cost daisy wheel printer you can buy for your 
computer. So it will fit within your budget and you can 
carry it wherever you take your micro. Yet it is tough 
enough to give years of reliable service. Interchange- 
able typefaces (standard Olivetti 100 character daisy 
wheels), variable pitch, multiple copies —all the features 
you would expect of more expensive word processing 
printers. 

Yet the T/Printer 35 costs only £475 with 
parallel interface. Operating speed under computer 
control is approximately 120 words per minute of letter 
perfect output. What typist can equal that? 

Then when you're finished using it as a 
computer printer, the T/Printer 35 is ready to go right 
on working as an electronic typewriter. 

That’s the dual-purpose T/Printer 35—the 
versatile computer printer that fits your budget. 

Orders are shipped within the UK carnage-free. 
To order or for more information about the T/Printer 35: 


“The T/Printer 35 costs £475 with Centronics compatible parallel interface. 
With RS-232C interface it costs £535. Prices listed are exclusive of VAT. 


Datarite Terminals Ltd 
Caldare House 
144-146 High Road 
Chadwell Heath, Essex RM6 6NT 


Tel: 01-590 1155 @ Circle No. 254 
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NOW AVAILABLE! 
The paper edition of the bestseller . . . 


WRITING INTERACTIVE 
COMPILERS 
AND INTERPRETERS 


by P.J. Brown, Computing Laboratory, 
University of Kent at Canterbury 
—_ ‘ 


INTERACTIVE 
COMPILERS 
AND 
INTERPRETERS 


If you wish to implement an interactive language this book 
is aimed at you. It does not matter whether you are a 
hobbyist, a student, a professional systems programmer, or 
even a combination of all three of these. Nor does it 
matter if your motive is commercial gain, satisfying 
academic criteria, or the sheer enjoyment of making 
something. The principles and techniques for doing a 
good job are the same for everybody. 

Wiley Series in Computing; Series Editor: D.W. Barron 


WHAT THE REVIEWS HAVE SAID 


. a ‘straight’ technical book which | actually enjoyed 
reading. 
Personal Computer World 
The best contribution made by this book is the clear 
emphasis on documentation and the exposition of the 
thirteen deadly sins of compiler design. 
Computing Reviews 
This book is a good read not only for compiler writers, but 
for others too: those using or choosing compilers could 
learn much from this book, as could designers of any 
interactive program. Rival authors should be interested in 
the style. 
The Computer Journal 
November 1979 284pp 
0471 27609 X (cloth) $30.95/£13.05 
November 1981 284pp 
0471 10072 2 (paper) $14.10/£5.95 


John Wiley & Sons Ltd. 
Baffins Lane, Chichester 
Sussex PO19 1UD, England 
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If you are puzzled by all the talk of financial modelling 


packages .... 


If you would like to know how computer modelling on a 


micro could help your business .... 
Then come to one of our HALF DAY 


The Seminars cost 

£20 + VAT per person. 
They run from 9.30 to 
12.30 plus discussion time 
on the following days: 
Birmingham May 11 
Leeds May 12 
London May 13 


The seminars are for 
Financial Directors, Chief 
Accountants, Managers 
and Entrepreneurs who 
want to run their business 


MANAGEMENT SEMINARS =" 


MINIMODEL helps 


on the use of computer modelling in business by means of answer your WHAT IF 


MINIMODEL 


the most powerful, flexible and easy-to-use micro- 


computer modelling package available today. 


questions .... 

WHAT IF petrol goes up 
5p? 

WHAT IF the pound 
moves 3% against the 
dollar? 

WHAT IF the Chancellor 


For booking form send a copy of this advert with your letterhead or alters National Insurance 


business card to 


in the Budget? 


GREAT NORTHERN 2001: seviesunies 


116 Low Lane, Horsforth, Leeds LS18.5PX. Telephone (0532) 589980 
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Metal cased 9° PM101 


CROFTON 
MONITOR 


10 MHZ Bandwidth 
P4 Standard 


me eS Also available 


with P31 ; 
Price on application 


NEW. prince MONITOR 


High resolution 

24 MHZ Bandwidth 
P31 (green) Standard 
P4 high resolution 
standard 

Price on application 


FLOPPY DISK DRIVES AVAILABLE FROM 
STOCK 


DEALER OEM 
enquiries welcome 
CROFTON ELECTRONICS LTD 
35 Grosvenor Road, Twickenham, Middx TW1 4AD 


01-891 1923/1513 
Telex: 295093 
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IRVINE BUSINESS SYSTEMS LTD 


NEW PRODUCTS 


1.B.S. now manufacture Industrial quality S100 products in Scotland. 
1.B.S. 1903 and 1906. S100 19” Sub Rack System. 
These racks were designed originally to the exacting specificatlon of the 
Electricity Generating Board for use on nuclear power stations. 
1903 is a 3U high card cage and 8 amp power supply and will take 6 S100 
cards. 
1906 is a 6U high card cage and 16 amp power supply and will take 12 S100 
cards. 
* IEC mains connector, filter, fuse and tap change switch on rear panel. 
*% Key operated ON/OFF/RESET for maximum security. 
% Heavy duty painted front panel. 
* Carrying handles. 
* Supplied assembled complete with Power supply. 
IEEE (696) motherboard, card guides, and cooting fans. 
EBIS= 1903"... £299.00 
1.B.S. 1906 .... 
B.S. 64K CMOS Static RAM/PROM Board for S100 
This is a superior quality Ram/Prom board for the industrial user, the board 
will accept either H6116-3 (2K x 8) Ram chips or 2716 EProms in any 
combination. 
%* S100 IEEE (696) Compatible. » 24 Bit Addressing. 
% Can be used with any CPU. »* Will run at 6Mhz with standard Rams. 
* Wait state generation for Proms. * Phantomable. 
* PromMam selectable on 2K boundary. * Low power. 
* Prom/Ram can be disabled to suit popular memory mapped devices. 
PRICES: 
BARE BOARD £65.00 
Assembled/Tested 16K 32K 48K 56K 64K 
£179.00 £239.00 £299.00 £329.00 £359.00 
Educational and industrial discounts available. 
SOFTWARE SALE (whilst stocks last) 


Microsoft Basic 80 WAS £175 NOW £149.00 
Microsoft Basic Compiler WAS £180 NOW £159.00 


Introductory offer 

MicroPro CALC STAR WAS £175 NOW £149.00 

* Visit our stand at the Thames Valley Business Show, on 23/24/25th March 
82. 


% Stand H5051. 


* The Fulcrum Centre. 
* Slough. 


The above prices exclude V.A.T. at 15% 


IRVINE BUSINESS SYSTEMS LTD 


P.O. Box 5, 10 North Vennel, Bourtreehili, Irvine, Ayrshire KA11 1NE. 
Tel: 0294-218888. Telex: 777582 Mark: attn. IBS 
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(\O systems Itd. 


Fighting your way through 


A/D BOARD FOR NASCOM 


® 8 input channels ® 8 bit resolution the silicon jungle? 
¢ 30 miscrosec conversion ¢ Sample and hold 

® Over voltage protection ¢ Full flat/interrupt control 

® Prototyping area « NASBUS compatible 


We carry a comprehensive selection of 
microcomputer software, hardware and 
peripherals 


Price £135 + 15% VAT (post free) 


GRAPHICS BOARD FOR NASCOM 

¢ 384(H) x 256(V) high resolution graphics display 

¢ Fully bit mapped ¢ Mixed text and: graphics 

¢ Full software control ¢ NASCOM 2 or 4MHz 
NASCOM 1 


¢ Graphics software supplied Apple | [ Accounting 


Price £55 + 15% VAT (post free) Apple /// Stock Control 
EPROM PROGRAMMER Sharp 3201, MZ80B Database Management 
s Programs 3 rai: 2708/2716 re: aad Aims iis 
ingle rail: 2508/27 
wee eee Millbank System 10 Word Processing 
2532/2732 


© Software supplied for Read/Program/Verify 
¢ Can be used with other machines with 2 parallel ports 
Price £63 + 15% (post free) 


We are to you as Jane was to Tarzan! 
DUNCAN 
© Fast real time interpreter/control language for NASCOM 1 or 
2 (please specify) 

Price £12 + 15% VAT (post free) 


Well, perhaps not quite, but please 
*phone us for a brochure which explains 
exactly how we can help 


MEMORIES 
¢ 4116-150ns 95p each + 15% VAT (min order 8) 
© 64K-200ns £10 each + 15% VAT 


MONITORS 
¢ BMC 12” green phosphor — 18MHz 


THE AVERY 


Price £175 x 15% VAT (carriage paid) COMPUTER COMPANY 
13, The Mall 
6 Laleham Avenue, Mill Hill, Bar Hill 
CAMBRIDGE 


London NW7 3HL 


Tel: 01-959 0106 Tel. Crafts Hill 80991 (24 hours) 
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| ANITA BUSINESS SYSTEMS 


NELSON’S 
COLUMN 


WHITEHALL 


Visit London's new attraction 
(Entrance FREE) 


Anita Business Systems has Typewriters * Dictaphones x 
opened its new retail shop and we Office Furniture * Experienced 
can now offer:- * Commodore, service back up on all equipment 
Apple & Adler Micro Computers * x* Video Department 

Associated Printers * Disk Drives 

* Full Software Support * Demon- For all your business equipment 
stration Facilities * Calculators * requirements come to:- 


ANITA BUSINESS SYSTEMS 


ANITA BUSINESS SYSTEMS 

50 Fenchurch St., London EC3, and 
15 Clerkenwell Close, London ECl1. 
Tel: 01-253 2444 
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74LS90 28p | 74LS221 60p | 74LS668 200p 


7a'Senies 74192 40p | 74LS240 7p | 74LS669 200p COMPUTER COMPONENTS CONNECTOR SYSTEMS 


25p 741893 30p | 74LS241 70p } 74LS670 170p j i 3 JUMPER LEADS 


7407 25p | 74LS95 45p | 74LS242 80p | 74LS682 © 450p MEM INTERFACE ICs CRYSTALS 24” cable with DIP header 

yay 32 | 74L896 100 | 7418243 80 | 7aiS6ea 4500] TEo2ce 750 Mora’ aoop | ADSSECI. 775p | 32 76akH2 100p 14pin 16pin 24 pin 40 pin 

9425 27p | 74bsto7 45p resaae Se 26504 #1 21022L  120p | ADS561J £14 | 100kHz 300p | Single 145p 165p 240p 380p 

74121 coe || Rete Saree Atal ee lt eee 450p | 21078 — S00p | AM25S10 350p | 200kHz —370p | Double —_210p 230p 345p 540p 

Tales $02 | 748113 30p | 748253 40p | 7aS02 60p | Ganz —S50P | Size «3005 | -AMBELS31 160p | 1 008MHz 3605 | 24” cable with sockets 

74182A = «-130p._ | 74LS114 = 30p | 74LS257 — 45p | 7aso4 60p | 6802 500 21142L  90p | AM26LS32 190p | 18432MHz 250p | _ 20pin 26pin 34 pin 40pin 

741844 0p |WAUSI22 -4zpi/2AES258: | | ate) 74805 75p | 6809 £1 2147 450p | DAC8O £20 | 200MHz 2250p | Single 160p 210p 270p 340p 

74185 4120p |P24ES125™"sbOpl | TAES259 Onn) hz 4508 75p | 6809E £15 | 40273  300p | DM8131 375p | 24570MHz 250p | Double 2930p 385p 490p 540p 
74LS124 — 120p | 74LS260 24p | 74510 60p | 8035 760p 4044.45 700p | DP8304 450p | 3276MHz 150p = bi 

74LS SERIES 74LS125 30p | 74LS266 25p | 74811 60p | 3039 850p 4116 15 90p DS8832 250p | 3 5795MHz 100p | 24” cable with 25 way D. Conn. 

74LS00 Vip | 74LS8126 30p | 74LS273 70p | 74820 60p | g0g0A 350p 4116 20 75p DS8833 225p | 3 686MHz 300p | Male 500p Female 540p 

741801 Wp | 74LS132 45p | 74LS279 45p | 74830 60p | gogsa 550p 4118 3 500p DS8835  225p | 400MHz 150p es 

74LS02 12p | 74LS133 30p | 74LS280 =. 250p | 74532 $0p | INS8060 £11 41184 450p DS8836 = 150p | 4194MHz 250p 

74LS03 12p | 74LS136 © 30p | 74LS283 5p | 74837 60p | TMS9980 £20 41642  650p | LFI3002 450p | 443MHz 125p ID CONNECTORS 

74LS04 12p | 7415138 34p | 7418293 50p | 74574 9p | 780 370p 4816AP33 500p MC1488 = 65p | 5 00MHz 1175p (SPEED BLOC TYPE) 

74LS05 15p | 74LS139 36p | 74LS295 = 200p | 74S85 300p | Z80A 450p 5101 - 300p MC 1489 85p | GOMHz 6150p | No. of ways 

74LS08 14p | 74L8145 75p | 74LS298 = 160p | 74586 180p | Zs0B £16 6116P 3600p MC3418 = 9350p 6 144MHz 150p 10 20 36 34 © ©640 

74LS09 5p | 74L9147 160p | 74LS299 400p | 748112 90p 8088 £19 651445 400p MC3446 =. 3300p 7 OMHz 150p 

CTD |e cle lee ae suas drop | Mes480  Bsop | 7 ibBMHz 200p Semigsl £1.5 £2.00 £2.44 £2.70 

b 151 4 5 4 aA 

ee ABE Petes 40p 74LS348 toon 748124 300p SUPPORT 745189 325p MC3487 300p 5 ene Wee Socket 

174813 25p | 74LS154 90p | 74LS352 1000p | 748132 160p | DEVICES 748201 350p MC4024 3325p | 10 00MHz 175p 90p £1.7 £2.00 £2.40 £2.70 

74LS14 40p | 748155 40p | 74LS353 1100p | 748133 75p | 3242 800p 748289 0325p MC4044 = 325) 10 7MHz 250p 


74LS15 30p | 74LS156 = 40 | 7415356 250p | 748138 = 225p | 3245 450p MM58174 | £1 12MHz 3580p | Edge Conn. 


74LS20 15p | 74LS187 -35p. | 74LS363 1600p | 745139 «= -225p | 6520 300p | nom & PROM ULN2003A 1900p | 143168MHz150p £2.00 £2.50 £3.20 £3.80 £5.60 
6522 500; ULN200- Pp ——_—_—_—_—__——_ 
74L821 1Sp | 74LS158 36p | 74LS364 1160p | 748157 z50p | 8522 pve 745188 © 325p 75107 160p | 16 00MHz 250p 
74822 15p | 74LS160 40p | 74/365 32p | 748163 300p £532 eld 745287 0308p | 75110 1eop | 1800MHz 200p EURO CONNECTORS 
74LS26 16p | 74LS161 40p | 74L5367 32p | 748174 250p a2! Teo 745288 226p 75112 160p 18 432 250p Plug Socket 
74LS27 € 74LS162 40p | 74LS368 36p | 748175 5320p peas ean 748387 325p 75114 160p 19 96BMHz 390p | piN4a1612 2x32way £3.00 £3.50 
74.28 74LS163 40p | 74L$373 70p | 745188 350p | 6878 an 748471 «650 75115 160p | 20000MHz 175P | a naied 2x32way £350 £4.40 
74LS30 74LS164 45p | 74LS374 70p | 748189 350p | 80 180p 748473 850p 75150P  140p | 26 S90MHz 300p analediavazwaty £4.00 og 
74LS32 74LS165 1100p | 74L$375 50p | 748194 350p | 8820 3700 745474 «650p 75154 140p | 27 145MHz 250p gies Fa ee 
74LS33 74LS166 90p | 74LS377 70p | 748200 450p 6875 600p 745570 650p 75182 220p ae ee SPP (for 2x32way specify a 
74LS37 [ 74LS5170 90p | 74LS378 60p | 748201 400p 8154 950p 748571 650p 75324 325p 55 BMHe 4300p atc) 
74LS38 74.8173 70p | 74LS390 55p | 748225 550p | 8155 g00p 748573 950p 75361 650p 116 OOOMH2350p DIN41617 31 way £2.00 £2.00 
Jatsay Tasi7s Sop | fatsues gon | pasze0 “von | $208 3200 tes (eb ES 
ip ip ep 1 8212 180; P 
74Ls4B 74LS181 140p | 74LS399 —-200p | 745261 300p | 9216 180p nO: soop | 734512 72 KEYBOARD MIN. D CONNECTORS 
74L851 [ 74LS183 2250p | 74LS445 110p | 748262 £10 8224 250p 2708 300p 76453 4 72p AY 5 2376 700p No. df ways 9 18 #2 37 
74LS55 74L8190 50p | 74LS540 135p | 748287 350p 8226 250p 2716 215p 75491 2 70p 74C922 600p MALE 
74LS72 74LS191 50p | 74158541 135p | 745288 3509 8228 250p 2564 £38 8726/28 120p Solder 95p 135p 200p 280p 
74LS74 748192 50p | 74LS640  200p | 748373 400p | 9243 450p 2516 300p BT95/96 90p ancied 160p 230p 265p 425p 
74LS75 7418193 48p | 74tS641 200p | 745374 1400p 8250 850p 2532 450p 81LS95 120p CHARACTER 
74LS76 7418194 40p | 74LS642 —-200p | 748471 650p | 8251 350p 2732 450 B8ILS96 1aep GENERATOR FEMALE 
74LS83 74LS195 48p | 74LS643 200p | 748474 4007 8253 800p 2716 350 p34 81LS97 120p RO-3-2513 solder 125p 190p 245p 375p 
74.885 74L5196 «0p | 74tS644 —.250p | 745571 900p | 8255 a20p 2732 350 £7.50 Siteee ieee UPRER CASE | angled 175p 240p 310p 500; 
74LS86 74L$197 65p | 74LS645 2550p | 748573 eeu || ea 800p CNS 1605 loneA aa Hood 125p 125p 125p 125p 
: 8279 950p BAUD RATE ZN425E 8 360p zoop | (Top or Side Entry) 
VOLTAGE REGULATORS OTHER REGULATORS, TMS9918 £60 GENERATORS ZN426E 8 350p | 745 262 £10 | 37 way Centronix Type connector 
sale le : gee, tae | Gattent | & | SNES dee e280 
iP 428E 8 600 —_—e =. 
1A + ve -ve LM309K 135p 78HOSKC 550p | ZeocTC  350p ¢ eee PUGECONMEGIGHS 
5V 7805 50p 7905 55p LM317K 325p 78MGT2C 140p | Z80ACTC_ 400p UARTs CRT rae Sone 0.1""-0.156" 
12V 7812 50p7912 55p LM312T 200p 78GUIC 200p | Z80ADART 800p | ay31015P 300p | CONTROLLER 28Pin £8.50 | 9x18 wa ~ aiiEO 
15V 7815 55p7915 60p LM337T 225p 79GUIC 225p | Z80ADMA £12 AY 5 1013P 350p | COMS037— £18 | 46 pin €10 y B 
18V 7818 55p 7918 60 2805101 £20 (M6402 450; SFF93634 8 2x22 way 310p 170p 
Pp p LM323K 500p 79HGKC 700p iP 
TR1602 300p T™M59927.—s £18 2x23 way 335p _ 
ry METRES ilk wee” oe SC CONTROL, | COMB017 30dp | 9027 £19) ||” TEPETENT 2x25 way 350p —200p 
5V 100mA 78L0530p 79L0565p TL494 400p TL497 300p Gant 5037 £18 DECORDER ICs 93283 wal 260) di 
12V 100mA 78L1230p79L12 70p 78540  300p LM305AH 250p | fEIZ7' £20 6545 £12 | SAAs|20 6 | OXZS Way Feat | 
to ee ee coi = oe | wotuarons | ase | See [Ti wel me 
FO.1797 £37 8MHz UHF 450p | 9365 £60 | SAA5050 £9 |$100 connector 600p 


UNIVERSAL INTERFACE 
FOR 


PET 


é _DIP HEADERS 
LOW PROFILE DIL SocKeTS BY” WIRE WRAP SOCKETS BY TEXAS 14pin 16pin 24pin 40pin 
TEXA’ sh: 


Solder type 40p 500p 100p 200p} 
1 DG Type 120p 140p 200p 225p 


8 pin 9p 18 pin 16p 24pin 24p 8pin 25p 18 pin 50p 24 pin 70p 


14pin 10p 20 pin 18p 28pin 26p 14pin 35p 0 pin oP e pin roi RIBBON oe (Grey) 
: A 2 i i 40 pi Op i pin 40; i 4 1 er metre 
Self contained all purpose interface unit for old ACI Wap SEO EP apr mer emo) Shpr22 pin SeplAvipins Dep 10 way 60p 5 way 105p 40w 265p 
ew PETS providing a range of parallel 14 way 80p 26 way 140p 50w 330) 
on ang isi p re ; 2 i F SOFTY i 16 way 90p 34 way 220p 64w 370p: 
.\ inpuvoutput ports, 16 bit timers, ultra fast An ideal software development tool. A 
multi-channel analogue to digital converters, program can be developed, debugged, Dit SWITCHES 
digital to analogue converters and programm- verified and then can either be commit- | 4 Way 110p 8 way 140p 


6 way 125p 10 way 160p 


UV ERASERS 


A range of 3 erasers which will meet 
most erasing requirements. All 
erasers are provided with built in 
safety features to ensure there is no 
accidental exposure to the UV rays. 
Remember UV rays are harmful to 
human eyes and skin. All erasers 
also fitted with mains indicator. 


UV1B £42.50 p&p £1.50 


(Erases 6 Eproms in about 20 min) 
UV 140 £61.50 p&p £2.00 


ted to an EPROM or the program can be 
used in any host computer by plugging 
the SOFTY into its EPROM socket. 

Most +5v EPROMs can be programmed on 
SOFTY. See the review in Sept. 81 PE for the 
various facilities provided on the SOFTY. 
SOFTY {I complete with PSU ROMULATOR and 
TV LEADS £169 + £2 p&p. 


MENTA 
AN New Z80 Development System. Plugs into TV 
NE and cassette recorder. 40 key direct 
ASSEMBLEPR/EDITOR. 24 Bits of /O9 Ideal for 
study, micro control and robotics. 
Power supply and TV lead included £115 + 


able sound generators. Internal motherboard 
system allows easy upgrading. 

Unit with its own dual voltage power supply is 
housed in an attractive case. £149 + £2 p&p 


* ACORN ATOM * 


Full keyboard — TV/cassette interface — Basic/machine 
code plus more 


Basic 8k + 2k kit £120, built £135. 
Fully expanded 12k + 12k £185. (p&p £2.50/unit). 
F.P. ROM £20, 1k RAM (2 x 2114L) £2, Toolbox ROM £25. 


£1.50 p&p {Erases up to 14 Eproms in 15/20 
Connectors for bus, printer and VDU available. Atomsoft & Bugbyte <a mins) 
software in stock. UV 141 £78 £2.00 
SPECIAL OFFER FLOPPY DISC DRIVE MECHANISMS (As UV 140 and with ates elec- 
ATOM INTRODUCTORY PACKAGE for only £10 (4 cassettes) mee eee Bt tronic timer) 


QLIVETTI FD501 F. A. 53” 
p&p £2.50. per unit 


5," DISKETTS: Single Sided Double Density £23. Double Sided 
Double Density £27 
Price for 10 Diskettes + Library Case 


PRINTERS 
EPSOM MX80 F/T 2 £350 + £5 p&p 


Spare tubes for above £10 + £1.50 


p&p 
Direct Mains Operated Tube £10.50 
+ £1.50 p&p 


* SPECIAL OFFER * 


ASK FOR DETAILED LIST OF ATOM ACCESSORIES 


UK101 & SUPERBOARD I! — INTERFACING SYSTEM 


A’2 board system connects to computer exp. skit to provide wide 
ranging facilities accessible from BASIC or MACHINE CODE.” 


1, DECODING MODULE. Provides 5v dual supply. 16 bit prog. /O 1-24 25-99 
port. Extensive decoding for various interfaces incl. PSG kit £27.50 2114L-200nS 90p 85p 
2. ANALOGUE BOARD. Provides D/A Converter, 8ch multiplexed A/D MONITORS 4116-200 75p 70p 
converter. PSG+VIA provide complex timing and counting functions BMC BMIZE Green Screen £140 + £6 p&p 2716 210p 200p 
and 16 bit port. Kit £39.95 ~ 


14” Colour Monitor £200 + £6 p&p 2532 


ALSO AVAILABLE FROM STOCK FULL RANGE OF TTLs, CMOS & LINEAR ICs. 
ASK FOR DETAILED PRICE LIST 


TECHNOMATIC LTD. PLEASE ADD 40p P&P & 15% VAT (Export no VAT) 


MAIL ORDERS TO: 17 BURNLEY ROAD, LONDON NW10 1ED Government, Colleges, etc. ORDERS WELCOME 


425p 400p 


SHOPS AT: 17 BURNLEY ROAD, LONDON NW10 5 
(Tel: 01-452 1500, 01-450 6597. Telex: 922800) BARCLAY & ACCESS CARDS ACCEPTED 


305, EDGWARE ROAD, LONDON W2 Tel: 01-723 0233 STOCK ITEMS ARE NORMALLY BY RETURN OF POST 


@ Circle No. 262 
PRACTICAL COMPUTING May 1982 219 


We at Copyrite Computer Supplies know that our 
reputation stands on our choice of the best supplies for your 
computer system. With each of ourODP floppy disks youcan 


be sure of:- 

Quality control: Each ODP diskette is thoroughly tested 
before it reaches you, and is certified100% error free. 
Reliability: ODP diskettes are made by the world’s largest 
diskette manufacturer, and are approved by the majority of 
the world's leading equipment suppliers. 

And there's the Copyrite bonus of technical advice to 
ensure the best products for your system, and same-day 
delivery as stocks are always on our premises. Our range of 
computer supplies includes diskettes, tapes, cassettes, 
listing paper and printer ribbons. Our technical staffhave17 
years experience in computer products and we know how 
essential an error-free system is to you — so we take your 
business very seriously, 


COPYRITE 505 London Road 


COMPUTER 


SUPPLIES LTD. Tel: 01-684 6940 
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West Croydon Surrey CR4 6AR 


DOS files to Pascal 
AND 
Pascal files to DOS 


The utility package PASDOS transfers standard Apple !! DOS 3.3 disk 
files to the Apple Language System (Pascal) and vice versa. 
Some possible applications are: 
Creating and/or modifying Basic programs, data files, Execs, test data, 
etc. using the powerful Pascal Editor. 
Copying source Assembly language macros and programs from one 
system to the other. 
System Conversions. 


File contents and formats may vary considerably from package to 
package and from user to user so PASDOS allows you to do your own 
translation and formatting. 
PASDOS comes in two parts. The host Pascal program — in Apple 
P-code 1.1 — performs all the tedious work such as handling disk VO, 
console communication, file selection, catalogue listings, directory 
updates, etc. 
The host invokes the UserExit function. In this machine-code sub- 
routine YOU manipulate the input according to your needs and 
therefore YOU contro! what, when and how data gets written out. The 
easy-to-follow UserExit source code is supplied so that you can tailor 
it to your specifications. A couple of simple but useful macros are also 
included. 
As delivered to you, UserExit is already set up to translate Text files in 
either direction, byte for byte. All other files are copied ‘as is’. 
PASDOS is fully documented and requires the Apple Language 
System and 2 disk drives. 

Price £55.20 ail inclusive. 
We can supply microcomputers at competitive prices and, with over a- 
dozen years’ experience in computer systems software and hard- 
ware, we are well qualified to offer top quality professional advice, 
consultancy, system software design and programming, etc. 
Contact Aurac for an independent assessment of your computing 
needs in the office or on the shop floor. 


aurac control systems 
12a baldwin street bristol bs1 1rz 
aurac (0272) 292966/827398 
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PETS § APPLES 


el Apple |! — 48K Computer. 


CBM 4016 — 16K 12” Screen 40 Col. Com- 
puter. 
Po 4032 — 32K 12° Screen 40 Col. Com- 


‘CaM 2031 — 170K Single Drive Floppy 


Disk. . 

CBM 4040 — 340K Twin Floppy Disk Drive. 
CBM 4022 — 80 Col. 65cps Tractor Printer, 
CBM 8032 — 32K 80 Col. 12" Screen Com- 


puter. © 
a 8096 — 96K 80 Col. 12” Screen Com- 
cow 8050 — 1 Meg. Twin Floppy Disk 


‘CoM 8422 — 22 Meg. Winchester Disk 


Drive. 
Please phone for latest prices. 


Apple Itt — 128K Computer. 

Video Monitors — Colour and Black & 
White. 

Disk Drives. 

Silentype Printer.. 

Alt Apple related products available. Please 
call for prices. 


PRINTERS 


Epson MX80FT — 80/132 Col. Friction/ 

Tractor. 

Auto Bi-Directional. 9x9 Head True 
escenders. 


Ricoh RP1600 — 164 Col. 60cps Daisy 
Printer. 

Scripta— 17cps Daisy Printer at low prices. 
We will quote for any type or make of printer 
available. 


DEMONSTRATIONS 
AT YOUR PLACE 


We are able to demon- 
strate complete business 
systems at your site in 
our mobile demon- 
stration unit (up to 4 
People at a time). 

Just phone for an 
appointment anytime. 


We offer some of the best deals around! 


vic _ SOFTWARE 


ViC20 — Computer. Works with Word-processing Sales Ledger 
our colour TV. Payroll Purchase Ledger 
1C1530 — Cassette Unit. Incomplete Records Record Keeping 
VIC1540 — Single Floppy Disk Book-keeping Financia) Packages 
Drive. Invoicing Time Recording 
VIC1515 — Printer. Stock Control Silicon Office 
Expansion Memory, Games Car- 
tridges, Programmers’ Aids & 


re INTELLIVISION 


eee) alee Leone Glee ep Superb TV Game for your TV. Cartridges Include: 


i ing in all ime. Cail 
fay teat eae on ae - Space Battle, Skiing, Boxing, Poker, Golf, Tennis, 


BOOKS 


Full range of computer books 
available from Beginners Guides 
to Advanced Machine Code Pro- 
gramming. 


2’ND HAND 


DAVINCI 
COMPUTER 


Roulette, Horse Racing, Basketball, ‘Backgammon : 
& many others. > SHOP 


Free soccer game with unit. 


OwmnnoO ne 


65 High Street, 
Edgware, Middx. 
Pracmatan De vnc Comovanrs Ltt | HAS 7DD. 


Open Mon-Fri 9.00-5.30 
Sat 9.30-5.00 
Telephone: 01-952 0526 


r Te. f BARCLAYCARD | 
ce 
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ACCESSORIES 


All types of accessories and stationery supplied. 


Floppy Disks Stationery 

Storage Boxes Continuous Labels. 
We have a constant changing Printer Ribbons Daisy Wheels 

range of 2'nd hand and ex-demo Tractor Feeds Auto Sheet Feeders 
equipment at considerable Cassettes Dust Covers ee 
savings. Maintenance Installation & Training 


INDEPENDENT COMPUTER ENGINEERING LID 


A BRITISH 5%” WINCHESTER 
DISK DRIVE 


INTERFACE-COMPATIBLE WITH YOUR MICROCOMPUTER 


* 3.14, 6.28, 9.42, 12.56 MEGABYTE CAPACITIES 
* FAST ACCESS TIMES 
* OPTIMISED SEEK TIMES 


* ON-BOARD MICROPROCESSOR CONTROLS DRIVE OPERATION AND PRO- 
PROVIDES DRIVE DIAGNOSTICS 


THE ICE WINCHESTER SUBSYSTEM COMPRISES: 


%* Winchester Drive/s (RODIME), Controller, Cables, cabinet and Software to 
support your system. 

% Subsystem can be enhanced to provide 2 Winchester drives, or Winchester 
plus floppy disk drive. 

* Your BACK-UP problem solved with 20 Megabyte Streamer Tape Subsystem. 

%* Whisper Quiet Operation. 


* APPLE, S100 BUS, IBM PERSONAL COMPUTER, XEROX 820, SUPERBRAIN, 
DIRECT 280 CONNECTION. Call us with YOUR Interface problems. 


ALL SALES ENQUIRIES TO: Ashford (STD 07842) 47271 or 47171 


ICE - INDEPENDENT COMPUTER ENGINEERING LIMITED. 
16/18 LITTLETON ROAD, ASHFORD, MIDDLESEX TW15 1UQ. TELEX 8952042 
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BUY ATOM LISP 


and discover 
artificial intelligence 


Essential for : 
* students learning LISP 
* research 
* hobbyists interested in artificial intelligence 
* systems designers. 

ATOM LISP is an interpreter for the language LISP 
consisting of 5%K of machine - code interpreter plus 
2K of initialised LISP utilities and constants which can 
be deleted if not required. 


Important Features 
@ fully interactive with explicit EVALUATE and 
VALUE IS messages @ automatic parenthesis count 
@SUPERPRINT to format the printing of large express- 
ions @ screen editing or built-in LISP editor @ errors 
trapped and optional full traceback printed. 


ATOM LISP includes a number of extensions to basic 
LISP, including: 

@PEEK, POKE and CALL to control hardware and 
machine-code programs @ functions can have optional 
arguments with default values @ improved interactive 
control structures using LOOP, WHILE and UNTIL 
functions @ automatic access to COS or DOS commands 
@casse*te (or disk) input/output control. 

’ The fast compacting garbage collector automatically 
finds space for numbers, lists, or character strings if 
there is any space at all remaining. This means that the 
programmer never need be concerned about the details 
of storage allocation. 


LISP Functions 
AND, APPLY, ATOM, BLANK, CALL, CAR, CDR, 
CAAR, CADR, CDAR, CDDR, CHARP, CHARS, 
CLOSE, COND, CONS, CR, DEFUN, DIFFERENCE, 
DOLLAR, EDIT, EQ, ERROR, ERRORSET; EVAL, 
F, FSUBRP, GET, GETUHAR, GREATERP, LAMBDA, 
LESSP, LIST, LISTP, LOAD, LOOP, LPAR, MESSOFF, 
MESSON, MINUS, NIL, NOT, NULL, NUMBERP, 
OBLIST, OPEN, OR, ORDINAL, PEEK, PERIOD, 
.PLIST, PLUS, POKE, PRINO, PRINT, PROGN, PUT, 
QUOTE, QUOTIENT, READ, READLINE, RECLAIM, 
REMAINDER, REMPROP, RPAR, RPLACA, 
REPLACD, SAVE, SET, SETQ, SUBRP, SUPERPRINT, 
SUPERVISOR, T, TIMES, UNDEFINED, UNTIL, 
WHILE, WRITE, WRITEO, ZEROP. 


ATOM LISP is available on 
cassette at only £17.25 

inc VAT from your Acorn 
dealer or direct from 
Acornsoft. Accompanying 
44 page instruction manual 
"Lisp Theory and Practice” 
available for £6 (no VAT). 


All Acornsoft products are available from authorised 
Acorn dealers or can be ordered direct from 
Acornsoft Ltd. 4A Market Hill, Cambridge CB2 3NJ. 


Credit card holders can ring 0223 - 316039 and place 
their orders direct. 


ACORNSSFT 
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Convert your PET 


to a terminal 
with NETKIT II 


The well proven NETKIT has now been superseded by 
NETKIT Il, an enhanced unlit giving even greater 
flexibllity in Commodore PET communications. 


Connect your PET 
to a printer with 


a TNW interface 


The well proven TNW1000, 2000 and 3000 IEEE/RS232 
Interfaces. From £105 plus VAT. 


Now avallable from: 


Yorkshire Microcomputers Limited, 
28 Ramshill Road, Scarborough, 
North Yorkshire YO11 2QF 


Tel: (0723) 78136 Telex: 527579 
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VS — 


Dysan 


The best diskette 
for your system 


As wellas the standard range of diskettes we supply pre-tormatted for: 
CPT 8000, Micom/P 5002, All 1BM, AES/Lanier, Atari, Nexos 2200, 
Wang, Zenith, P 2000. 


4G 
Y 
Gus 
HAL Computers Limited 


Invincible Road Farnborough Hants. GU14 7QU. 
Telephone O252 517171 
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APPLE II 


and 


1™T2020 PAYROLL 
£30.43 


A program with many outstanding features in spite of its low 
price! 

Example: If youenternet pay — the program will compute gross 
pay deductions! 


HEWLETT-PACKARD 9845 spline: Upwards com- 


patible with HP Spline but: four times faster, more accurate, 
more versatile. Also available for HP85. £43.48 + Tape cost. 


Also: 2X81 + 16K programs to professional standard: full 
featured PAYROLL £25 « fast, flexible, big (16 to 48K) STOCK 
CONTROL PACKAGE £25 « Critical Path Analysis £15¢ 
Business or Home BUDGET Program £15 « LOAN, VAT, 
MORTGAGE £8 forallthree. e GOLD— agoodadventuregame 
yD CORSHE Se ner otto eee tame ABLE 64K RAM Pack 
£790 


Prices include VAT Postage and Packing. 


HILDERBAY LTD 


8/10 PARKWAY, REGENTS PARK 
LONDON NW17AA 


Enquiries for Hilderbay Ltd. will now be handled 
by HOLDCO LTD. Tel. 01-251 3090 


APPLE Il + ITT 2020 


Complete Calculator Package 40 + functions/opera- 
tions, metric conversions, triangles, elementary 
statistics, 10 memorles, direct and programmable 
calculations £25. 


Architects Programs: Barchart with S-curve/Dewpoint 
calculations N.B.S. on computer/Structural programs/etc. 
etc. 


ALSO ON ZX81 + 16K 


Equation Pack: linear and quadratic equations, sets, 
equations of higher degree. £8. 

Matrix Routines: the matrix statements of normal basic 
(MAT...) £8. 

Calculator Pack: the equivalent of RPN. calculators. 40 
operations and functions. £8. 

Elementary Statpack: mean, variance, stand.dev., 
stand.err., covariance, corr. coef.,anal. of variance, lin. 
regression £10. 

Metric/Imperial/US Conversions: length, surface, volume, 
weights and measures, speed £6. 

Triangles: complete trigs package £8. 

Polynomlal Evaluation: operations, zero’s (int., real, com: 
plex) and Descartes £10. 

Barcharts for Architects: a simplified version, takes away 
the tedious task of manually handling the problem £25. 
Bank Account: calculate your bank charges whilst keep- 
Ing your account £5. 


HOLDCO LTD. 
14, BRITTON STREET 
LONDON EC1M 5NQ 
Tel: 01-251 3090 
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Available in 


LONDON 


NOW. 


ACT SIRIUS 1 
16 BIT MICRO 


w Wide range of application software available 
w Also runs 8 Bit CPM 


@ Circle No. 270 
01-636 5364/8 


ZENITHPLAN LTD 
2-10 Capper Street, London WIE 6JA 


Do you use an Apple (or ITT 2020) computer? 
Then you should join the 


BRITISH APPLE SYSTEMS 
USERS GROUP 


Membership of BASUG has the following benefits 


1) A bi-monthly magazine — HARDCORE — not a newsletter, but a full 48 page magazine voted 
solely to the APPLE and ITT 2020 computers. Contains articles, reviews, tips and letters 
covering all aspects of hardware and software fur every user from the beginner to the 
advanced programmer, from the business user to the teacher and computer buff. 


2) A large softwere library — over 50 disks and increasing monthly, each one is 15-20 
Pisprammnassat a nominal £3.00 per disk (tepe users are catered for as wall). They include all 
Inds of programmes in all languages {including PASCAL), 


3) AN INFORMATION LIBRARY of articles, references, books, and tips on how to get the best 
out of your APPLE in particular the fixes for the problems you didn’t know you had. 


4) DISCOUNTS on disks, special prices on printers and a wide range of other products. 


5 ie of local sections throughout the country. (If you are » local group — why not 
affillate). 


8) COURSES on all aspects of using the APPLE. There will be a 3 day PASCAL course In July, 
9 brateaionaly for BASUG members, at a cost of only £70,00, compared to £300 
blsewhere. 


7) SPECIAL INTEREST GROUPS in education graphics otc. 
8) Access to BASUG’s PRESTEL database. 


TO JOIN: 
send £10.00 subscription plus £2.50 joining fee {total £12.50) to the address 
below. You will then receive information on how to obtain software etc. 
together with A FREE DISK of software and all issues of HARDCORE back to 
the beginning of the year. Membership runs from January to December, 
OR come and meet us at the Computer exhibitions. 


B.A.S.U.G. 
PO Box 174, Watford, WD2 6NF 
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WHY PAY CRAZY PRICES? 


SUPERBRAIN 64K systems from 1750.00 
Apple Il 48K 599.00 
Disk with controller 325.00 
Disk without cont. 265.00 
Monitor 12”" green-screen 99.00, 
Graphics Tablet 399.00 
Z-80 card 90.00 
80-column card 165.00 
Colour cards from 67.50 
Videx Keyboard Enhancer 85.00 
C.P.S. Multifunction card 115.00 
TIME machine II clock card + interrupts 79.95 
Language card inc. Pascal 225.00 
16K expansion board . 75.00 


} 32K, 64K, 128K cards expansion/disk emulation call 
EPSON MX80FT/2 graphics/text printer 375.00 
CENTRONICS 739 graphics/w.p printer 399.00 
549.00 
1325.00 


STYLAFONT daisywheel printer with parr. i/f 
QUME SPRINT 935 new correspondence printer 


VISICALC 3.3 
WORDSTAR 
ZARDAX 

DB Master 


99.00 
145.00 
150.00 
125.00 


TASC Applesoft compiler 99.00 
PASCAL Tutor 77.00 
LISA Assembler dev system 59.00 
TransFORTH — special Apple impl’n of FORTH 60.00 


Pleasé add VAT to all the above prices. Postage extra. 


THE BROMLEY COMPUTER SHOP 


49 Beckenham Lane 
Shortlands 
Bromley, Kent 


01-460-2580 
01-464-0541 
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“ATTENTION COMPUTER DEALERS” 


Let us be your Exporter/Purchasing Agent in the 
United States for the following products: — 
MICROCOMPUTERS:— Ohio Scientific, 
Onyx. 

PRINTERS:— Okidata, Centronics, NEC, 
Xerox/Diablo, Anadex, Printerm, Eaton. 
TERMINALS:— Micro-term, Televideo, 
Hazeltine, Zintec, Beehive. 
MAG-TAPE:— Alloy engineering cart- 
ridge and reel. 

FURNITURE:— Printer Stands, 
Stands, Computer Tables. 
MISC:— Blank Floppy Disks, Blank 
Cartridge and reel mag tape, CRT Cables, 
etc. 


NOTE 
IF YOU DON'T SEE YOUR NEEDS, PLEASE 
CONTACT US WITH YOUR REQUIREMENTS. 
SYSTEMS INTERNATIONAL INC 
500 CHESHAM HOUSE, 
150 REGENT STREET, 
LONDON W1R 5FA 
SYSTEMS INTERNATIONAL INC 
15920 LUANNE DRIVE 
GAITHERSBURG, MARYLAND 
20760 U.S.A. 


Telephone 301-977-0100. Telex 710-828-9703 
Cable Address SYSINTL. GAITHERSBURG MD 
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CRT 


—, ANNOUNCING 


100 characters/sec 


Featuring: :O) 
W Professional key * 
board & Numeric pad PACKAGE 
Green Screen, DEALS 
with fast display. ———— 
W Scrolling up or down. ¢549 
Reverse video. 
Reset switch. 
External volume and V.A.T. 
Brightness control. -—— 7 
Auto repeat on all keys. 
Improved Basic printer 
command and error codes 
FULL RANGE OF WORD 


PROCESSOR,LANGUAGES 
AND GAMES SOFTWARE 


SEND FOR GI Kuma Computers + 


at only 


£399 + VAT 


enhanced 


proportional 


spacing 


PM BASED SYSTEMS FOR 
PROFESSIONAL REQUIREMENTS 


Kuma major in, Sharp Software, 
Matrix and Daisy wheel printers. 
ZX81 Software + Books & 
computer Books 


Kuma computers: 11 York Road, Maidenhead Berks. a Ps ACH - 
phone: Maidenhead (0628} 71778/9 Telex: 849462 TEL FAC.KUM = = 
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Q 


€-@ommunications 


Northern Office: Dean House - Dean Hall Lane - Shaw Green - Euxton - Nr. Chorley - Lancs. Tel: 0257 453360 
Midlands Office: 2 Leire Lane - Dunton Bassett - Nr. Lutterworth - Leicestershire. Tel: 0455 209131 


@ Computer Interfacing @ Equipment Design @ Systems Analysis © Software Development @ 


OLIVETTIET121 


Telex-tape preparation 


The OCTET 121 is capable 

of punching man-readable 
‘headers’. The full 4K of 
memory can be text-edited 
prior to punching. The OCTET 
121 will also read in tapes 
where fast telex tape handling 
is required. Multiple OCTETs to 
one tape punch station is also 
available. 


PRESENTS 
The OCTET 121@ amulti-use communicating terminal 
and electronic typewriter 


Micro-computer 


Use the OCTET 121 as a letter 
quality printer. A wide selection 
of Daisy Wheel typefaces are 
available. Terminal protocols to 
control the buffer are standard 
features. 


OCTET 121 


OCTET 121 communication is 
achieved by simple cable 
connection or through an 
acoustic modem. Ideal for 
remote offices who would like 
to use the main office telex 
facilities. Prepare text at the 
remote office and transmit to 
main office to cut tape for 
forward transmission. 


@ 4,000 char. memory 

@ Integral Text Editor 

@ Battery Back-Up 

@ KSR ‘Control Key’ 
Sequences 

@ Multiple Baud Rate 
Selection 

@ RS232C Connection 


Mini/Mainframe computer 


The OCTET 121 is a true KSR 
with all standard control 
sequences for operating 
system use. Ideal for the user 
who requires ‘letter quality’ 
print at all times. Use as a 
standard typewriter or telex 
prep. when not in KSR mode. 


OCTET 121 has many uses and can be installed very easily in your office. 
Call Duplex Communications Ltd. for more details. Telephone: Leire (0455) 209131 (Leicestershire) 
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® OCTET 121 is a trade mark of Duplex Communications 


225 


MICRO PRO 

Wordstar ™ 3-X 

Mail Merge 

Data Star 

Supersort I 

Spellstar (USA dictionary) 
Calcstar 


MICROSOFT 
Basic-80 Interpreter 
Basic Compiler 
Fortran-80 
Cobol-80 


MISC 

Compiler Systems CBasic-2 
CB80 
Pascal/M 
Supercalc 
d Base II 


‘Sorcim 
Sorcim 
Ashton Tate 
Ecosoft MicroStat 
Organic Milestone 
(critical path) 


CP Mis TM of Digital Research WORDSTAR 1s TM of Micro Pro 
Other Products constantly being added to our range. 
Send large s.a.e. for latest list 


TRADE ENQUIRIES WELCOME 
Ordering Instructions: 

Cash with order. Specify disk format. | 
Add £3.00 per itern P&P. Add 15% VAT —_—— 


For the best PET software... 


COMMAND-O..... For Basic IV CBM/FET, 3 functions £59.95 + Vat 
‘with improved "Toolkit" commands 
DISK-O-PRO.... For Basic II PET, aids 2% commands £€59.9 + Vat 
including Basic IV, in one 4K rom | 
KRAM....2.02... For amy 32K PET/COM for retrieving £86.95 + Vat | 
disk data by KEYED Randam Access 
SPACEMAKER IV For any PET/CBM, counts 1-4 roms £29.95 + Vat 
in one rom slot, switch selection 
“" USER I/O For software selection of up to 8 £12.95 + Vat 
, roms, in any two Spacemaker Quads 
PRONTO-PET.... Softy/hard reset for -colum FETs £9.99 + Vat 


SUPERKRAM, REQUEST & KRAM PLUS will be available shortly 


We are sole UK Distributors for these products, which are available 
from your local CBM d@aler, o@ direct from us by mail or telephone 
order; To order by Soci write to: Caleo. Software, FREEPOST, 
Kingston—pon-Thanes, Surrey KT2 7)R (no stamp required). For same-day 
Access/Barclaycard service, telephone 01-46-7256. Official orders 


accepted from educational, government & local authority estab lishmencs 


...at the best prices! 


RRP €395 less £98.75 = £296.25! 
RRP £275 less £68.75 = £206.23! 
RRP £125 less £31.25 £93.75! 
RRP £125 less £25.00 = £100.00! 
RRP £34 less £9.50 £24.50! 
RRP £29 less £7.23 £21.751 


WORDPRO IV PLUS 
WORDPRO III- PLUS 
WORDPRO II PLUS 
VISICALC 
TOOLKIT Basic IV 
TOOLKIT Basic 


Wt Wh It 


The items above are available by mail or telephone order at our 
Special Offer Price when purchased with any ome- of our software 
products. This offer is for a LIMITED PERIOD only. IK - AID 15% VAT. 
OVERSEAS airmail postage - add £3.00 (Europe), £5.00 (outside Europe). 


Calico Sottware 


Lakeside House - Kingston Hill - Surrey - KT2 7QE Tel 01-546-7256. 
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JRS SOFTWARE 


19 WAYSIDE AVENUE, WORTHING, SUSSEX, BN13 JU 
TELEPHONE WORTHING 65691 (Evenings and Weekends only) 


As reviewed in “YOUR COMPUTER™ 
March 1982 
16K RAM PACK 
de vaaticecad £35 ($69,95) 


ieee 
w ore (8a Micoda for 
Se poniny sold ac AOTStaR iT Te WHY PAY 
See eer Atal MORE 


A game of thought and ski, Pass through all ine maried 
wat doubling back on your path, 
9 


CABBETTE profeesianally recorded by 
SOUND NEWS STUDIOS 4 
GAMES PACK ~ Bear this for value! 5 M_16K programs PLUS 2 «1K progrems 
3D Battie (M/code-IKl — attle with continuous countdown 


Snake 1 
(previously sold at M 
for €3.95 
ove your fet face round the 


Sweer Tooth |Basc & M/code 18K) —M nes us 
scien and gobble the sw 


PLUS Slalom ond Blech Hotes Ipreviously sold together tor £4 951 


An ESSENTIAL eddition 10 your 1K RAM ZXEN (or 2x90 i ROM 


when ordernat 
LTTETER (written by PAUL HOLMES) 
Provides the following additonal (aciiities: 
Line renumber ~ you state starting number and increment value. 
Seaich and teplace ~ changes avery occurence of a character as you require, 
Free space —tells you how many free bytes you hava lett 
SPECIAL GRAPHICS ROUTINES 
Hyper graphics mode - graphics never s¢en on @ ZXB) before. 
= inpianily sets up as many empty print hnes es-vqu require. (1K version only? 
— used in conjunction with OPEN fills your screen instantly with your 
specified character 
Revarse = changes each character on your screen to its inverse video. 


Fully built, tested and guaranteed, 
No additional powar supply required, 
black case 
No wobble probleme — fully 
compatible with CAE gies ete 
iPiease send larga S.A 
TAPE ROUTINE — provides & system WAIT condition until @ signal is received in 
the causette ear jack — many uses | 
All these rounnes are written in machine code and tagether take pp only 
184 BYTES of your precious RAM an incredible achrevement!} 
The price Ig incredible too! ONLY £3.95 17.901 for cannette, including FULL 
Insteuctions and example programs. 

ALSO available 16K version ONLY Oa 19990) which includes att the above PLUS: 
GOTO's and GOSUB’s Included in tin 
Search lor and ist every line containing specified char acter. 


~ GRAPHICS TOOLKIT (Arfother masterpiece by PAUL HOLMES) 


22 exciting MACHINE CODE routines that give you control over your screen a5 never before f 


(ZX81 - 16K RAM ONLY) 
SCROLL facilltion 


Refunded when you pare! 
RAM pack. Please allow 21 days tor 
delivery 


STOP PRESS 


NOW AVAILABLE — 64K RAM pack 
(S6K useable) £76 inclusive 


DRAW/UNDRAW draws o: deletes your 
multi-charecter shape which is defined in a REM 
statement, You may define as many different 
shapes as you like and draw or undraw each at 
will at whichever screen position yau choose 


FOREGROUND ON/OFF use this to ‘pratect” 
existing characters on your screen. When on new 
shapes will appear to slida behind and re-emarge 
from other shapes 


BORDER/UNBOROER Drews # border round the 
edges of your screen ates, Edil lines can be used 


OOWNSCROLL 
RIGHTSCROLL 
LEFTSCROLL 


Scroll your scteen in the 
direction indicated 


UPSCROLL } 


CRSP REEMIEE ES CREED turne your screen on or 
gf! 


BACKGROUND ON/OFF 
Fills your screan by your specified character. 
When {draground Is on existing information Is 
unaffected and shapes will appea: to pass in front 
of your background, without deleting it 


BAMBERPLAN LID 


PO BOX ll CRANBROOK KENT 
TNI7 2DF Tel:(058 080) 310 
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if required. Your border ia protected when 

foreground #8 on SEARCH ANO REPLACE will search the screen for 
every occurence of the character you specify end 

FILL Fills any number of lines you specify, starting tgplace it with your new character 

at any fine you specify, by your chosen cheracter 

SQUARE draws a square or rectangle from your 

ecified co-ordinates 

ALL these routines are in machina code tor 

SUPER-FAST response | Simply load GRAPHICS 

TOOLKIT, which repositions itse!f at the end of 

your RAM, and then your own program lor key in 

E 2 new onal, GRAPHICS TOOLKIT uses only 2K of 

the direction indicated your RAM and that includas space to load the 

RIGHT programmers TOOLKIT described above |16K 

RAM version! 


REVERSE Converts ell characters to their inverse 
video, control as in FILL 


PRINT POSITION CONTROLS 
up 


After your nezt PRINT position In 


EDITPRINT Moves next PRINT pasition to first 
edit line 


ALL FOR ONLY £5.95 ($11.90) fu: Sssts.snstaie'ncatds beta whee” 


tamazing vatus trom JRS) examples 


“NOTE: All prices are fully inclusive — send cheque or P.O. ta JRS Software at above address 


OVERSEAS CUSTOMERS Payment may be made fn Sterfing (Money pier available at | Pricas quoted above are also export 
your bank) ou $U.S. {U.S.A. customers onlyi. prices and include AIRMAIL postage 
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THINKING ABOUT BUYING 
A COMPUTER SYSTEM? 


TALK TO DATALECT FIRST! 


COMMODORE 


No. 1 best seller in the U.K. Tackles 
your bookeeping, stock control and 
word processing. This system is 
reliable and superb value. 


APPLE 


One of the most versatile on the market. 
Expandability up to 48 kbytes of user 
memory, supported by a large range 
of programs and peripherals. 


HEWLETT 
PACKARD 


A portable (only 20 Ibs) specialist 
computer with a fully integrated 
key board, display and printer. 


ACT800 series 


A large microcomputer system | 
supported by an excellent range of —| 
programs. Expandable to multi4tasking ’ 
up to 20 meg. 


... because who else provides all 
this—ata price you can afford 


We offer you a choice of these budget priced, 
easy to Operate microcomputers. Starting in 
price from an amazing £200 for a computer, 
£1,500 for a complete system. All come with 
a versatile range of programs to meet todays 
modern business needs. 


Try one out for yourself 

If you’re not sure how a microcomputer can 
help, call in at our WOKING or CROYDON 
SHOWROOMS. 


Keeping you going 
. Fast reliable SERVICE if you’re based in 
> London and the South. 


Buying your system 
Attractive terms, leasing and the best deals 
available in London and the South. 
Remember, when you buy from Datalect 
you're getting 10 yrs EXPERTISE, SERVICE, 
ADVICE and TRAINING and the best 
after-sales care. 


SHOWROOMS: 
| CROYDON. 7, St.Georges Walk, Croydon, Surrey: 
| Tel: 01-680 3581 
WOKING. 32, Chertsey Road, Woking, Surrey. 
Tel: 04862 63901 
® Registered trademarks of Commodore, 
Apple Inc., Hewlett Packard, ACT. 


Please send me 
details and price list. 


DATALEC 


COM PUTERS Post Code 
DATALECT C 

Your computer company for London and the South 7 Dept. PC, 33/35 Portugal Rd., Woking, Surrey GU21 JF 
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SOFTWARE FOR CP/M 


HIGH QUALITY SOFTWARE — WITH HIGH QUALITY SERVICE 


NEW THE FORMULA £300. Application Builder and Reporter. SPELL STAR £125. Option for 
Wordstar. SUPER CALC £165. Spread Sheet financial planning. 


WORDSTAR - Professional word processing software. On-screen formatting, 

wordwrap, pagination, line and character count on view. Micro-justification on 
daisy-wheel printer. Search and replace. Block/paragraph manipulation. External 

file read/write. Background printing during editing etc. 

MAIL—MERGE - Powerful Wordstar enhancement for file merging and £65 
document personalisation, 

DATASTAR Screen orientated system for Data Entry, Retrieval and Updating. £175 
SUPE RSORT - Sort, merge and selection program. £125 


CONFIGURABLE BUSINESS SYSTEM (CBS) - Unique information 
Management system with user definable files, powerful report generator, menu- 
driven for ease of use. No programming experience necessary! 


ACCOUNTING PACKAGES by Median - Tec: PAYROLL. SALES, PURCHASE, 
NOMINAL Specially developed by UK software house to exacting specifications. 
Written in Microsoft Basic each package may be customised by end user, all are 
widely used. Ledgers are open item. Payroll caters for weekly and monthly pay. 


PROJECT COST CONTROL/JOB ACCOUNTING - A comprehensive set of 
Programs to Monitor budgets, account for expenditure and project completion 
etc. Ideally suited fur contractors. Written in CBASIC-2. 


STATISTICS PACKAGE - Over 25 routines-including Regression & ANOVA 
MATHS PACKAGE - Over 40 aasily used routines. 

(BM - CP/M COMPATIBILITY - Powerful utility to transfer data to/from 
(BM machines in standard disk format. 

MICROSOFT BASIC INTERPRETER 

MICROSOFT BASIC COMPILER 


MICROSOFT FORTRAN COMPILER 
MICROSOFT COBOL 


MAGSANM - Versatile easy to ‘use Keyed File Management System for 
Microsoft Basic or CBASIC. 


CIS - COBOL - ANSI" 74 implementation to full level 1 standard. Supports 
random, indexed and sequential files, features for conversational wor king, 
screen control, interactive debugging, program segmentation etc. 


FORMS 2 - Automatic COBOL code generator for screen formats. 
PASCAL-Z 

STRUCTURED BASIC - Relocatable compiler 

CBASIC-2 - Extended Disk Basic pseudo compiler and run-time interpreter. 
SELECTOR II! - C2- Informatlon management system written in CBASIC-2 
SELECTOR IV - Upward compatible version of (11 with enhanced reporting. 
BSTAM - Telecomms facility for exchanging files between CP/M computers. 
ASCOM - Facility for communicating with other computers. 

TRANSFER - CP/M to CP/M file exchange - telecomms source code 
MACRO 80 - Macro Assembler 

CP/M 2.2 - Standard Version 8" Single Density. 


Please contact us for availability of other products 
All orders must be PREPAID. Add £1 per item P & P (Minimum £2.00) and VAT 
CP/M is trade mark of Digital Research 


TELESYSTEMS ITD 


P.O. Box 12, GREAT MISSENDEN, BUCKS, HP16 9DD 
Telephone (02406) 5314 
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< 
L & J compuTers 


192 HONEYPOT LANE, QUEENSBURY, STANMORE, MIDDX HA7 1EE. 01-204 7525 


THE PET’ SPECIALISTS 


GET THE BEST OF BOTH WORLDS! 
WE CAN SUPPLY ALL YOUR PET NEEDS AT CASH & CARRY 


£1050 | 8250 
£755 | 8050 
£585 | 4040 

9000 SUPERPET £1295 | 2130 

8023 PRINTER £755 | 4022 


OR WE CAN SUPPLY, INSTALL 
AND TRAIN YOUR STAFF AT THE 
NORMAL PRICE WITHOUT ANY 
EXTRAS!! 


ALL IN STOCK NOW! 


Disk Drives 
CBM 8050 
CBM 4040 
CBM 3040 
CBM 8250 


8096 
8032 
4032 


2Mb Disk 
1Mb Disk 
340K Disk 
170K Disk 
PRINTER 


TRY US! 
YOU WILL NOT BE 
DISAPPOINTED 


80 col 96K 
80 col 32K 
40 col 32K 


£1095 
£755 
£585 
£360 
£357 


Printers 

CBM 4022 & 8023 
Centronic 750 
Centronic 737 
Spinwriter 7710 


Sundries 
Interfaces: 
Disks: 
Paper: 
Labels: 


C12 Cassettes 
Library Cases 

{roll & tractor feed) 
Dust covers 


NOW IN STOCK! 23 Mb HARD DISK: £3500 


SOFTWARE 


. As well as a full range of programs listed below, we have some highly 


reliable “‘Home-Brewed"’ programs available. 

STOCK CONTROL & INVOICING 

{Handles up to 500 items —32K) (180 on 16K). Stock depleted on nore 
search etc. print option. Cassette, disk. £60 


CASH BOOK 4 : 
Enter dailyiweekly amounts — printout and totals, weekly/monthly analysis, 


totals and balances. 
3032, 4032 & 8032 versions from £90* to £150* 


STOCK TAKING for the licensing trade 
Superb new program for 8032 


OUTSIDE SERVICES (For Mini-Cabs, etc.) 
New 8032 Version at 3032 price! 
SAE for free software booklet 


£420* 


£220* 


SILICON OFFICE : WORDCRAFT : WORDPRO D.M.S.V. 
ADMINISTRATOR : DATALEX : BASIC & SUPERPAY 
ACCOUNTS : VISICALC 


For those with 3032's who want 4032's and those with 4032’s who sigh for 
3032's, all is not lost! Have both, at the flick of a switch — CHIPSWITCH for 
£57 + ROM’'s at £38 . . . (with de-glitching facility built-in! !) 


COME AND ate ters 
SEE THE NEW 

FULLY WORKING AND OPERATIONAL 

ASK US ABOUT ALL THE ADD-ON-GOODIES 
THAT GO WITH THE VIC ____! 

ALL GOODS SENT SAME DAY WHEREVER POSSIBLE 
LARGE S.A.E. FORLISTS ETC. 


TOOL KITS (BASIC 2 & 4), SUPERCHIPS . .. AND ALL SORTS OF OTHER 
CHIPS . .. UPGRADE YOUR PET EVEN MORE!! 


*PRICES DO NOT INCLUDE VAT 


PERSONAL SHOPPERS WELCOME 
Phone & Mail Orders accepted. 


eaocarcaan, 


vA 
= 
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VINE COTTAGE 
IC R O TENTELOW LANE 


M NORWOOD GREEN 


ED] A MinpLesex uB2 416 


TEL: 01-843 9457 
APPLE SYSTEMS 


APPLE II 48k Europlus 582.00 
DISK DRIVE with DOS3.3 controller 284.00 
DISK DRIVE without controller 223.00 
BMC 12” green screen monitor 118.00 
Hitachi 9° B&W monitor 89.00 


EXPANSION HARDWARE 

Eurocolour card 60.00 
High-speed serial interface 80.00 
Communications card 97.00 
Integer card 75.00 
Hobby prototyping card 11.00 


MICROSOFT 16k Ramcard -84.00 
MICROSOFT Z80 Softcard (with CP/M) 170.00 
Mountain Hardware clock card 120.00 
Apple graphics tablet 329.00 
80 coloumn cards from 161.00 


SOFTWARE 

Pascal language system 224.00 
Apple Fortran 78.00 
Apple Pie word processing 78.50 
Applewriter 36.00 
Apple Post 18.00 
Apple Plot 24.00 
The Controller (business system) 220.00 
VISICALC 3.2 65.00 
VISICALC 3.3 91.00 
DB MASTER 100 field database 113.00 


PRINTERS 
Silentype ; 200.00 
Epson MX80 F/T 330.00 


OTHER PRICES ON REQUEST! 
TERMS — cash with order 
Prices exclude delivery and VAT 
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If that Apple 
is just out of Rea 


(Atlanta Data Systems 


350/356 Old Street, London, EC1V 9DT. 01-739 5889 
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MORE FROM 


MICRO OURCE 


MICROSOURCE sells mainly APPLE software, peripherals and books. We cannot list 
all our products in a short space, so look in back issues and other magazines. We can 
get hold of most of your wants quickly, and at a competitive price. We specialise in the 
specials, what you need but cannot get elsewhere. Write or ring for a quote or more 
information — you can't lose! 


BOOKS 
ALL ABOUT APPLESOFT 


The American User Group CALL A.P.P.L.E. have reprinted some of their own articles 
together with some from other sources, and then had specially written the ones that 
were missing to give an excellent compilation of the ins and outs of APPLESOFT in one 
volume. Contents include:- 
—APPLESOFT FROM BOTTOM TO TOP — a guided tour through APPLESOFT 
both a description and hundreds of listings and programs and subroutines to help you 
get more from your APPLE. 
—MAKING BASIC BEHAVE — a structured approach to BASIC with numerous 
listings of ideas and subroutines for formatting, file handling etc. 
—INTERNAL ENTRY POINTS — a guide to the varlous machine code routines in 
APPLESOFT that you could use in your own programs. Not only where they are but 
how to use them. A companion to “WHAT'S WHERE IN THE APPLE”. 
—NOTES ON HI-RES GRAPHICS ROUTINES — a specific article on the use of the 
HI-RES GRAPHICS routines to help you to write machine code graphics. 
—AMPLIFYING APPLESOFT — adding extensions to the uae as well as 
methods to get the best mileage out of APPLESOFT, again with lots of listings. 


—PLUS lots more, print using, splitting programs, comparing programs etc, etc. 
—IN SHORT a must for all serious APPLESOFT PROGRAMMERS. £9.95 


OTHER BOOKS AVAILABLE 


WHAT'S WHERE IN THE APPLE (Luebbert) — the atlas of peeks and pokes and 
machine code entry points £9.95 
BENEATH APPLE DOS (WORTH/LECHNER) detalled look Inside DOS and how the 
disk system works £11.95 
COMPUTER GRAPHICS PRIMER (WAITE) £10.50 
APPLESOFT LANGUAGE (BLACKWOOD) £8.20 
APPLE BASIC FOR BUSINESS (PARKER/STEWART) £12.50 


APPLE 1} USERS GUIDE £11.20 
AND... 

GRAPHICS SOFTWARE FOR MICROCOMPUTERS (KORITES) £15.95 
A guide to programming graphics from point plotting to 3-D perspective and Hidden line 
elimination, with theory and Mathematics. Also suitable for RESEARCH MACHINES 
380Z. (Disks of the software from this book for the APPLE also available, you don't have 
to type the listings in the book! BASIC £15.95, Machine code (2 disks) £18.95. 


VEROBOARDS for making your own extension cards. These cards have been 
designed by VERO especially for the APPLE. A MUST if you are designing you own 
cards for the extension slots. (If you have a design you think might be worth marketing as 
a kit or ready made, let us know!) £8.50 


MICROSOURCE is a new concept, specialising in utilities for the APPLE & ITT 2020. 
New, because as users ourselves, we know what you need and so are in the unique 
position of belng able to offer expert advice. We can thoroughly recommend the 
products below, either we use them ourselves, or have had them specially written to fill 
a need. We will gladly supply more information and answer your specific enquiries. 
RAMEX CARDS £95 
The only RAM Extension card for the APPLE which does not Involve pulling chips.out of 
the mother-board. In combination with your System Master Disk, you can now have the 
equivalent of an Integer or Applesoft ROM card, as well as being ready for PASCAL, 
Compatible with Z80 card, Visicalc, The MILL 6809 card, etc, etc. 


SCREEN-WRITER £37 
The program for the APPLE owner wishing to use the computer for advertising 
purposes. It allows you to set up a changing display on the screen in various character 
sets and clours, in upper and lower case to advertise or inform. Compatible with 
Versawriter. 

APPLEPLOT CONVERTER £10 


SUPER-VADERS £17 
A totally new version of the ever popular game. 

ABC = Apple Bit Copier £60 
This disk allows you to make back up copies of most disks including the copy protected 
ones. 

GAMES EXPANSION PORT £11.50 
Forget having to take the lid off every time you want to change paddles for other 
accessories. Run two sets of paddles. 

DISK DRIVE EXPANSION PORT £22 
Do you remove your disk controller cards when you transport your APPLE? Wouldn't it 
be easier just to unplug them from this handy extension port without reemoving the lid. 
BENEATH APPLE DOS £11.95 
This book is a goldmine of information on how DOS works, what it does and where all 
the locations are for the various routines. 


. DOS-SWITCH £11.95 


Are you fed up of having to boot a 3.3 disk and use BOOT 13 or to use your BASICS 
disk to boot a 3.2 (13 sector disk) or had trouble with the games you bought in 3.2 DOS 
which will not boot. The answer is to fit this switch, which will allow you to boot a 3.2 
DOS disk directly, or switch back to a 3.3 DOS boot mode. Fits onto the disk controller 
Card. Fitted in minutes. 


WANTED «& & WANTED wt WANTED bs as WANTED 


Have you written some softrware which wants someone to market it for you? Have you 
a piece of HARDWARE which we could market? Have you the ability to turn an idea 
into reality? We can supply the ideas both in software and hardware. Can you supply 
the necessary skill and time? Do you have a problem in either software or hardware 
which we can solve for you? If so write to us at the address below. 

DEALERS please ask for terms. 


ALL PRICES INCLUDE VAT UNLESS SPECIFIC MENTION IS MADE. ALL PRICES 
INCLUDE P&P 


MICRO OURC Park Steet 


Tel: Park Street (0727) 72917 
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PROTECT YOUR SOFTWARE INVESTMENT 


APPLE’ 
COPY TT PLUS -.sre newest ons testest bit copier 


version 3.0 


Apple Copy II Plus gives you the power to make back-up copies of nearly all the “protected” software packages currently available. Several thousand 
Apple users have already recouped their investment many times over with Copy |! Plus 


RELAX 

With the Apple Copy II Plus in your top 
drawer you can stop worrying about 
accidental damage to your valuable 
diskettes. The Copy I! Plus allows you to 
make back-up copies for normal use, so 
you can keep your originals safely locked 
away — away from the dangers of spills 
Or Stray magnetic fields, or just the wear 
and tear of everyday usage 


EXTREMELY VERSATILE 

Version 3.0 of Copy II Plus is an advanced bit- 
copier which can defeat nearly every protec- 
tion system now in use. It will copy most 

DOS 3.2 and 3.3 diskettes including 

Visicale 3.3, Desk Top Plan, Magic Window, 
DB Master (2,4) Dataplan, the Apple Special 
Delivery Software range and many, many 
more, 


UNIQUE 

@ Copy II Plus is the on/y bit-copier that 
allows you to make back-up copies of itself 
— for complete peace of mind 


@ Copy II Plus is the fastest bit-copier by far. It 
copies 5 tracks at a time and makes a com- 
plete disk copy in only 35 seconds. while 
ordinary bit copiers take 5-7 minutes! 


FEATURES 

@ easy to use menu 

@ comprehensive instructions 

@ copy with 1 or 2 drives 

@ track-by-track copy program report 

@ copies half-track and irregular track 
spacing 

@ variable search parameters — for non- 
standard sync or header nibbles 

@ “display” option shows data being copied 

@ “examine buffer’ option helps identifica- 
tion of protection system used 


HOW TO GET YOUR COPY |i PLUS 

Copy II Plus needs 48K DOS 3.3, and at least 
one disk drive 

Send £45.00 + VAT to:- 

Apple Orchard Ltd 

1 New Cavendish St., 

London W1 

or Phone 01 580 5816 and quote your 

Access or Diners Club card 


Please allow 7-14 days for delivery — or tell us 
to rush if that’s too long 


se Oe, 
ny 4 
a 
G 


> 
~» 
Q 


@Circle No. 285 


UNIQUE IN CONCEPTION — PERFORMANCE 
& VERSATILITY OF APPLICATION 


interface system 
links microcomputers to instruments 


‘REXAGAN’ 

is a system which allows the interfacing of micro- 
computers to laboratory and process instruments for 
data acquisition and process control. 

‘REXAGAN’ 

was designed to meet the widely varying needs of Cl 
scientists and engineers and is used throughout ICI. 
‘REXAGAN’ 

has been used and tested until it has emerged as a 
powerful, versatile and integrated system which can be 
used by junior laboratory assistants or senior engineers 
alike. 

‘REXAGAN’ 

will link to most popular microcomputers, including 
PET, Apple, VIC, Acorn Atom. 

‘REXAGAN' 

can do several jobs at once, collect data, send control 
signals, monitor power supply, sound alarm signals, 
etc, 

‘REXAGAN'’ 

is the result of intensive development by ICI and is a 
package which can be used for instrument and system 


‘REXAGAN’ is a registered Trade Mark of imperial Chemical Industries PLC 


230 


control by any individual in environments ranging from 
school laboratories to industrial plants. 
‘REXAGAN’ 

comes complete with assembly and programming in- 
structions, in a well-written, well-illustrated manual. 
‘REXAGAN’ 

is made up of the MASTER UNIT, which connects to the 
microcomputer and various SIGNAL BOARDS which slot 
into the master unit. 

Connector cables run from the signal boards to the 
control instruments which send data or receive 
commands. 

How many signal boards? 

Up to eight signal boards can be slotted into the master 
unit for simultaneous use. Each board can go in any 
slot — there is no ‘wrong slot’. 

What do the signal boards do? 


There are 9 different signal boards but only 6 different 
functions. 


Analogue Input Analogue Output 
Digital Input Digital Output 
Pulse Counter Watchdog 


Applications include... 


Laboratory Automation -— Data Gathering —- 
Chromatography — Plant Control & Monitoring — 
Automatic Test Equipment — Production Sequencing — 
Machine Control — Energy Management — Strain 
measurement & Data logging — Nucleonics — Event 
Counting — Spectral Analysis — Security Systems — 
Photographic Processing — Medical Monitoring — 
Analytical Instrumentation — Psychological Experiments 
— Animal Monitoring. 


Worldwide Distributor 


DYSON INSTRUMENTS 


Sunderland House, Station Road, 
Hetton, 
Houghton-le-Spring,. 
Tyne & Wear DH5 OAT, 
England. 

Tel: 0783-260433 
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GHROMASONIG blectranics 


48 JUNCTION ROAD, ARCHWAY LONDON N19 5RD 100 yds FROM ARCHWAY STATION & 9 BUS ROUTES 
TELEPHONE: 01-263 9493/01- 263 9495 TELEX: 22568. 


YOUR SOUNDEST CONNECTION IN THE WORLD OF COMPUTERS 


LK %0 
IC 20 UK101 Dglty 


* 24 Colours, 8 for Characters, 8 for Border, UK101 Kit inc 8K memory £125 ce 
16 for screen mixed as you wish Ready Built inc 8K memory £175 
*3 a seuhes ‘ 4K Expansion 8x2114 £10 
a et ae i piss Parallel Printer Interface £24.50 
_ Memory expandable to Chromasonics Sound Kit £24.50 
VIC complete with Colour Kit £69.95 


ey aM | , 
V. Modulator and NEW NEW NEW 
32K Dynamic Memory Board 


only £89.95 
pe aseere len P.1.0. and Eprom Programmer Kit 


ONLY £34.00 


Available NOW 
VIC Dot Matrix Printer 


only £24.50 
J1 Expander £12.50 


PET 
4016 16K RAM 445.00 
APPLE II PLUS 4032 32K RAM 560.00 
AWTOSTART “EUIRORBUS” 8032 32K RAM 755.00 
48K Apple Computer 649.00 wwe, 8096 96K RAM 1040.00 
Disc Drive with Controller 4040:Disk Drive 560.00 
349.00 ee se Drive 755.00 
: 4022 Printer 80 Col 350.00 
Disc Drive without oe is 8023 NEW Printer 785.00 

; 8026 Printer/Typewriter 


Colour Card. 69.00; 835.00 
Silentype Printer 199.00 2031 Single Drive 349.00 


Graphics Tablet 425.00 Mm. ioe teeceasoree 
range o cc r 

@,! V Modulator 14.00 SATS and software available 

A range of APPLE 

accessories and 


Software are 
available. 


-VIDEO GENIE 


¥ = Utilises Z80, 12K level Il Basic, Integral 

Cassette Deck, UHF O/P, 16K RAM, all 

P R | NT E R S . TRS80 features, Simply plugs into monitor 

q INTERFACES AND CABLES of UHF TV. With V.U. Meter. NOW WITH 
kz ~ FOR APPLE Il. PET. TRS8O, ee. LOWER CASE AND SOUND. ase 
RS232,UK101,SHARP SUPER- PARALLEL PRINTER INTERFACE INC CABLE £38,00 
BOARD ALL AVAILABLE. CHROMASONICS PROGRAMMABLE SOUND KIT £24.50 
——— 399 Sohn Gace UT erie array se 

Li f 

< EPSON MX80 FT/1 £ COLOUR KIT (FITTING EXTRA) £36.00 


EPSON MX80 £359 Dual single sheet fnction and 
Dot-matnx printer with Pet tractor feed, 9 wire head, true 
graphics interface. Centronics descenders 

parallel and senal. Pet and EPSON-MX80 FT/2 £440 
Apple compatible True bidirec- An FT/1 with high resolution 


EXPANSION Rox je 16K RAM £199 
16K/32K RAM B £94/£129 
NEW GENIE is NOW AVAILABLE £310 


TANTEL 


tional, 80 cps graphics PRESTEL BY TANTEL 

EP80 MX82 £389 SEIKOSHA GP80A£195 COMMUNICATIONS AT YOUR FINGERTIPS 
As MX80 plus high Resolution Oot sce 7, 80 columns, fe FOR BUSINESS & HOME. UP TO DATE INFO 
Graphics a acts Cee Soe ad 180,000 pages of information on Travel, News, 


Investment, Holidays, Hotels Etc., Etc. £159 


TANTEL IS POST OFFICE APPROVED. SEND FOR DETAILS. 
DEMONSTRATION AVAILABLE AT OUR SHOWROOM. 


SEE US AT Ginputer - x 


|| Personal computers STA AN D 
d ices iene 3 0 5 


EPSON MX100 only £575 


MONITORS 
HITACHI PROFESSIONAL 
9” £99.95. 12” £149.00 


9” Green Screen £39.00 
12” Green Screen £125.00 
12” BMC Green Screen £159.00 


ALL ITEMS CARRY 1 YEAR GUARANTEE 


babe Please add VAT 15% to all prices. Postage on computers, printers and cassette decks charged at cost, all 
| ———__—i|soother items P&P 30p. Place your order using your Access or Barclaycard (Min. tel. order £10). Export 
VISA enquiries welcome. Official orders welcome. 
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Run typeBASIC on yourATOM 
then switch back to ATOM BASIC 


Available now from Acornsoft, a 20k BBC ROM 
conversion module which can be added inside an Atom. 
It will support the full set of BBC - type BASIC 
commands. The BASIC syntax is identical so all programs 
that don’t rely on the BBC hardware can be run on the 
Atom without any modification. 

| The module is fitted in parallel with Atom BASIC and 

. may be selected by a switch or from the keyboard if 
certain modifications are made. It consists of 16k BASIC 
ROM, 4k operating system ROM and an additional 2k 
RAM that can be used by the Atom as well. 

Complete with manual 

A comprehensive BBC - type BASIC manual is supplied 
with every set giving full operating and fitting 
instructions, alternatively the 
module can be fitted by 
your dealer. 

The price is £49.95 
including VAT. 

If you don’t have a dealer near 
you just write to us with 

with a cheque at the address 
below, or credit card holders 
holders can ring Cambridge 
(0223) 316039 and order directly. 


Dept PC, Acornsoft Ltd., 
4a Market Hill, CAMBRIDGE CB2 3NJ 


ACORNSSFT 


CAN YOUR 
COMPUTER 


READ THIS? 7 & HL 


Light-pen and signal conditioning unit enable your computer to read all 
types of bar code. Typical applications include data collection, ticket 
identification systems, security checkpoint verification, stock control, 
identifying assemblies in service, repair or manufacturing environ- 
ments, programming computers and intelligent instruments, matching 
of patient and transfusion blood, retail product price information at 
checkouts etc. Various interface options available for all computers. 


Hardware from £149 + VAT Further details on request 


Professional quality light pens for use with VOUs, graphics 
terminals etc. Stainless steel construction, glass lens 
optics, built in buffer amp and touch sense switch. 


£50 + VAT .. .Data sheet available 


‘FAST DATA’ light pen system (complete hard- 
ware/software package) for .Commodore 
PETs. This is a quality product designed for 
serious use. Typical applications include 
Computer Aided Design (CAD), wordproces- 
sing, data selection etc. When the pen Is 
pointed at the screen its high resolution coor- 
dinates are automatically returned as BASIC 
variables. Compatible with Supersoft & MTU hi- 
res boards. 


Complete system £149 + VAT ... Full litera- 


ture available. 
(PC) 1 Green Lane 


ALTER: frsiesc, a 


Phone (093 22) 44110 — 24 hours 
Access... Visa... Callers by appointment 
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CP/M SOFTWARE 


DATABASE * £70 


Data storage/retrieval and printing. 
Easy to use. 


INTEGRATED ACCOUNTS £95 
Sales, purchase, nominal + invoice 
printing. 


CP/M CARDS FOR APPLE II £125 


* * * 


Available on Act Sirius |, IBM P.C. 
(not *), Superbrain, Apple Il (with 
CP/M) and all CP/M micro computers. 
(no VAT to add). 


A:M 


CHEQUES WITH ORDERS PLEASE 


32 Sovereign St 
LEEDS LS1 4BJ 
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Benchmark 
business software 
and systems 


integrated Accounting Package for the 
North Star Horizon and Advantage 
Computers, with user Report Generator 
facilities. 

Single and Multi-user versions available. 


. Comprehensive Payroll Package for weekly 
and monthly paid employees. 


Incomplete Records Accounting.and Time 
Ledger Packages for accountants, with 
integrated word processing. : 


Complete Turnkey Systems supplied. 


Dealer enquiries welcome. 


BENCHIMUAIRIC 


computer systems 


7—8 Aylmer Square, ST AUSTELL, Cornwall, PL25 SLL 
Telephone: St Austell (0726) 61000 


Bl Offices also at: 8 Leigh Road, STREET, Somerset, BA16 OHA Ij 


ee lst oe 
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WHAT'S the CATCH? 


HOW COME THESE PRICES ARE SO LOW? 
There is no catch except you aiways catch a good DEAL 
at DEANS 


Apple Il + 48K £649.00 
Disk drive + controller 
£329.95 


£295.00 
£549.00 


400 16K computer 


@ PRINTERS 800 16K computer 


Disk drive 
16K Ram card 
Pascal system 


@ APPLE SOFTWARE 


Visicale (3.3) 
Visiplot 
Visidex 
Visitrend/plot 
Apple word 
Apple writer | 
Apple writer Il 
Desk top plan Il 
‘DOS plus. 
Aplus 
Appleguard 


£29.95 
£35.00 
£74.00 
£105.00 
£19.95 
£19.95 
£19.95 


@ WORD PROCESSING 


Apple Writer (1) 
Apple writer Il 
Magic window 
Mailmerge (80 col 
Wordstar 


@ MONITORS 
12” green screen 
9” b/w Hi-Risul 


£39,00 
p.o.a. 
£59.95 

) £60.95 
p.o.a. 


£190.00 
£345.00 
£490.00 

p.0.a. 


Silentype 
Centesonic 737 
Paper Tiger 445 
Epson 

MX80 T2 £399.00 
MX80 FT/1 £395.00 
Epson/Sharp cassette £65.00 
Epson/Sharp disk p.o.a, 


@ GAMES 

Space Warrior, Alien Rain, All 
Snoggle, Galaxy Wars, Gob- 
bler, Star Cruiser, Alien, 
Typhoon, Cribbage, Galactic 
Empire all at £12,95 
Star Mines, Apple Panic, Tar- 
tusian, Tawala’s Creature, 
Venture. all at £14,95 
Star Thief, Missile Defence, 
Epoch, Soft Porn Adventure, 
The Wizard and the Princess, 
Threshold, Sneakers, Oldofo 
Revenge, Peagus il all at 
£17.95 


£115.95 
£115.95 


@ COLOUR MONITOR 


14” JVC PAUSECAM/NTSC 


Euro colour card 
Integer card 
Language card 


Parallel interface card £87.00 
Communication card £99.00 
£99.00 
High speed serial card £94.95 


Centesonic card 


SHARP 
[: ra 


@PC 1211 
PC1211 Pocket 
Cea2i 


CE122 Printer 


Cassette 


computer 
£69,95 
interface 
£10.95 
£59.95 


CSR700 Paper roll (40) p.o.a. 


@ MZ80K 
MZ80K computer 


MZ80FD Dual disk 
MZ80P3 Dot printer 
VO Disk 


MZ80F 15 Disk cable 
VO Expansion box 


MZ80F 


MZ80 


48K £329.95 
£550.00 
£350.00 
interface 
£49.95 
£8.00 


£94.00 


MZ80T 20C Machine lan- 


guage 


MZ80TU Assembler 


£18.00 
£35.00 


MOST of our prices are heavily discounted therefore 
please send cheques payable to DEANS. Credit-card 
sales add 3%. Add 15% VAT. Postage and packing free 
on books & software. 


DEANS 


191, KENSINGTON HIGH STREET, LONDON W.8. 


Tel. 01-937 7896 Ext. 3. 


@ VIDEO RECORDERS ™ 


£49.95 
£295.00 


16K Ram upgrade 
Disk drive 


Sony SLC5 
Sony SLC7 
JVC HR7200 
Jvc HR7300 
Akai VS5 


90,95 
£548.10 
£451.53 
£477.95 


@ FLOPPY DISC 


51" Verbatim SS/DO 
51”"Verbatim SS/DDX10 


5}” Verbatim DS/DD 


@ BOOKS 


APPLE 

Apple Il Ref, Manual £11.00 

6502 Assembly language 
£12.10 

DOS 3.2 Manual £6.00 

Apple li Basic tutorial Pascal 

Reference Manual £8.50 


@ 2X81 


Getting Acquainted with your 
Zz 


£5.95 
Mastering Machine code on 


your ZX81 or 80 
The Gateway Guide to the 
ZX81 and ZX80 £5.95 
49 Explosive Games for the 
2X81 £5.25 


£5.95 
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‘ e Computerware 
ih, Harding (Molimerx) 
mm 

ACT 


Adda 
Advanced Business Systems 
AIM 


A 
A 
A. 
A. 


Apple Orchard 

Atlanta 

Atlantic Computer Shop 
Aurac 

Avery 


Bristol Systems 

British Apple Systems User Group 
Bromley Computer Shop 

Butel 


Cc 


Calco 

Cambridge Computer Store 
Camden 

Canon Microcomputers 
CAPS 

Chromasonic 

Cider 

City Microsystems 
Clenlo 

Codified Computer Systems 
Comart 

Commodore 
Commodore Machines 
Community Computers 
Compshop 
Compusense 
Computabits 
Computace 
Computech 

Computer Centre 
Computer Fair 
Computersupermarket 
Comshare 

Control Universal 
Copyrite Computers 
Cosser 


Advertisement Index 


D 
Data Efficlency 86 
atalect 227 
Datarite 216 
Davinci 220 
DDP 126 
Deans 233 
Digitek 121 
Discom 210, 211 
Disking 185 
DRG 30 
Duplex Communication 225 
Dynatec 29 
Dyson 230 
E 
East Fern 213 
Electronic Brokers 112 
Electronic Office 193 
EMG 124, 223 
Econtel 52 
Equinox 138 
F 
Frome Data 213 
G 
G P Industrial 199 
Graffcom 166 
Graite 144 
Grama (winter) 10, 11 
Great Northern Computer Centre 217 
Guestel 5} 
H 
Hal 222 
Hilderbay 223 
Hitec 159 
Hitech 82 
Hiteck 122 
Hobby 62 
I 
ICE 221 
1.c.S 202 
Icarus 24, 103 
Informex Centralex 38 
Inta Corporation 113 
Interam 68 
1 O Systems 218 
Irvine 217 
Ithaca Outside Back Cover 
John Wiley 216 
Johnson Micros 204 
JRS 226 
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K 

Kai 200 
Karadawn 12 
Keytronics 214 
KGB 44 
Knights Tv 194 
Kram 164 
Kuma 224 
L 

L & J Computers 228 
Level 234 
Lifeboat Associates 100 
Logic Computers 70 
London Computer Centre 191 
Lowe 72 
Lowe (Genie) 108 
Lucas Logic 203 
M 

M. O. M. Systems 70 
Mannesman Tally 65 
Maplin 198 
Mass Micros 106 
MCC 20 
Melbourne House 151 
Metrotech 26, 27, 137, 195 
Micro 8 Inside Back Cover 
Micro 80 204 
Microcentre Inside Front Cover 
Micromedia 229 
Micronetworks 205 
Micropute 116, 138 
Microsolution 160 
Microsource 229 
Microtechnology 40 
Microtek 188 
Microvalue Dealers 6,7 
Microware 112, 212 
Millbank 214 
Monolith 206 
N 

Newtronics 210 
Northamber 15 
NSC 189 
oO 

Osbourne Computers 114, 118 
Overseas Computer Systems 118 
Ozwise 212 
P 

Pearcom 81 
Pear] International 16, 17 
Pete & Pam 34 
Photoacoustics 200 
Prentice Hall 92 


Q 

Qume 208 
R 

Ram 192 
Research Machines 38 
Riva § 
be] 

SBD 188, 202 
SDM 62 
Shelton Instruments 57 
Sinclair Research 66, 67, 123 
Sintrom 38 
Sirton 113 
Soft Option 226 
Spider Software 209, 
STCS 200 
Stirling 118 
Superior Systems 31 
Swan 181 
Symbiotics 192 
System Logic 39 
Systems International 224 
iy 

3D Digital Design 23 
Tabs 132 
Taurus 144 
Technomatic 219 
Teleprinter Equipment 75 
Telesystems 228 
Tempus 162 
Texas 20, 21 
Thorn EMI 196 
Torch 107 
Transam 143 
Transtec 14 
Twickenham Computer Store 186 
U 

U Micro Computers 214, 215 
Vv 

Videotex 206 
Ww 

Watford Electronic 4 
Westrex 39 
Wida 234 
Windfall 209 
X 

X Data 89 
ue 

Yorkshire Micro Computers 222 
Your Computer ala 
z 

Zenith 48, 223 


"This book is excellent’ — JIM STRASMA, 


microcomputers and peripherals. Contents include this and much more. 


BASIC AND HOW IT WORKS. Storage of BASIC and its variables; 


etc. 


Oar aD Ma wh 


INDEX. 


Many programs, diagrams, and charts. 
Paperback, 504 pages, 19 x 26 x 24 cm. 


"5 or more £13.99 each 


IMPROVE YOUR PETTING TECHNIQUE! 


WITH PROGRAMMING THE PET/CBM by RAY WEST 


“Unquestionably the most comprehensive and accurate reference | have seen to date” — JIM BUTTERFIELD. 


NEW and COMPREHENSIVE — the only book dealing with all aspects of Commodore’s PET and CBM 2000, 3000, 4000. and 8000 ranges of 


INTROBUCTION AND OVERVIEW. Plan of the book; sources of Information and help; features and chronology of CBM hardware. 

ointers, syntax; modifying and optimising BASIC. 

PROGRAM AND SYSTEM DESIGN. What the equipment can do; charts, structured design, algorithms; estimating size, timing. 

EFFECTIVE PROGRAMMING IN BASIC. Subroutines, DATA, Data handling, crashproof INPUT, rounding, sorting, etc. 

ALPHABETIC REFERENCE TO BASIC KEYBOARDS. Full descriptions, examples, notes for all keywords, plus DEL, DLD, PDP, PRINT USING, 


DISK DRIVES. Description; six FILE types; CBM disk handling; direct access; machine-code; reliability; bugs. 

ALPHABETIC REFERENCE TO DISK BASIC. All BASIC 4 disk commands with syntax, examples, and notes. 

OTHER PERIPHERALS AND HARDWARE. Cassettes; tape handling; storage; ROM routines; printers; modern; keyboard; reset switches. 
GRAPHICS AND SOUND. Tables of characters; graphics; CRT chip; 6502 animation, bar plots, 80 by 50 etc; user-port sound. 

10 TRANSITION TO MACHINE CODE. Introduction to 6502; a BASIC monitor; MLM, Supermon, and Extramon; easy examples. 

11 MORE 6502 MACHINE-CODE. 6502 addressing, PC, SP, etc; seventeen typical problems; debugging. 

12 ALPHABETIC REFERENCE TO 6502 OPCODES. Examples, notes, full details on all opcodes, ADC to IYA. 4 

13 USING ROM ROUTINES. IRQ, NMI, RESET; BASIC and the kernel; modifications — LIST, PRINT USING, TRACE; relocating loaders. 

14 EFFECTIVE 6502 PROGRAMMING. BASIC CURGET and wedges; assemblers; examples; PIAs, VIA, IEEE; common mistakes. 

15 INDEX TO BASIC ROMS AND RAM. Memory map; the first four pages; comparisons and detailed explanations of BASICs 1, 2, and 4. 
16 MATHEMATICAL PROGRAMMING. Accuracy; equations; statistics; simulation; finance; matrices; how ROM routines work, etc, 

17 BUSINESS AND EDUCATION. Examples, applications, cautions; menus, users, input; packages; documentation; education. 
APPENDICES. 6502 reference charts; tables; SUPERMON listings; pseudo-opcodes; ASCII glossary 


ee ee Ea Se 


CUT OUT OR COPY THIS COUPON, OR WRITE TO: 


ie 4 Al oe I LEVEL LIMITED, PO BOX 438, HAMPSTEAD, LONDON NW3 18H. l 
£14.90" ncltdles.post and eave duty I SenGh sst4.<e copy/ies of ‘Programming the PET/CBM’ by Ray West. | 
Boe CARIGE — SAME DAY | Cheque/postal order value....... is enclosed. (£14.90 each) or official order no. | 
DESPATCH | | 
: RU AIVIET An ttl el RE cei Ne ssusiays tat ves siaraadleable sgageue ediecns 
LEVEL LIMITED, PO Box 438, =| 1 
Hampstead, London J ADDRESS: in. ieee nee se beemenaeec esses gence ee eeneensene gence een ens i 
NW3 1BH. (01) 794 9848 | | 


PC4 
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Wida Software 


Specialists in Educational Software For Schools and Colleges 
TEACHER'S TOOLKIT 


Authoring system. Build up your library of teach and test 
routines: Suite of 5 programs: Tester, Creation, Editor, Multi- 
le Choice Specimen, Directory of Tests. 
‘Newl! Pattern Matching Error Diagnosis! 
Newl! TRS-80 {Model Ifl) version now available 
Apple/Pet disks + Manus! £25.00 
TRS-80/Pet cassettes + Manual £20.00 


Apple lower-case version (uses ESC key for shift) £30.00 
Apple lower-case version (with German Umiauts, etc.) £30.00 


New! 
New! 


The Ultimate Language for Teachers: Mix sound graphics and 
text for questions on screen. Disks & Manuals £84.00 


Tutor and Test Mode; fillin, multiple choice, metching; 


includes alternative answers. Apple only, 
Disk & Manual £20.00 


ARISTOTLE’S APPLE 


Let your schoo! micro guide you surely through next year's 
timetabling al Six povens to avoid the clash! Software 
avaliable for CBM/Pet, 3802, TRS-80, Apple li. Aili at £30.00 
Timstabling by Keith Johnson (Hutchinson), Book essential for 
the above s re. £10.95 


FRENCH & GERMAN CHIP Plug-in Replacement Chip for (New ROM) Pot gives Umiaute, 

. secents, etc, Full Instructions. Kit (Pet only) £35.00 
Does for shapes what 8 word processor does for words. From 
Sinte Software, Complete kit (Apple). £47.00 


Complete course to O'Level, ell areas covered, 50 long, io 

programs on six disks using Hi-res Colour Graphics and soun: 

where appropriate. Complete course (6 Apple disks) £90.00 
Individual disk £20.00 


O'LEVEL MATHS 


APFELDEUTSCH 


Computer assisted course in German: Beginners to O'Level: 
Textbook: Workbook: 6 language Lab Cassettes: 9 Apple 
diskettes of teaching and tasting routines. 

Apple ony: Complete set(20% discount for schools) £120.00 


Individual Testing Routines: erticle and adjective endings, 
pronouns, word order, etc. Send s.a.e. for details. 


Any four routines. Apple Disk £15.00 
Pet Cassette £10.00 


WIDA SOFTWARE 2 Nicholas Gardens, London WS5‘5HY, Tel: 01-567 6941 


GERMAN ROUTINES 
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CRYSTAL ELECTRONICS 
CC ELECTRONICS 


FOR YOUR SHARP MZ80K CP/M 2.21(XTAL) 
BASIC CP/M FACILITIES INCLUDE: 

« Dynamic file management Fast assembler 

* General purpose editor « Advanced debugging utility 
YOUR SHARPCP/M 2.21 (XTAL) PACKAGE INCLUDES: 

* Hardware modification (if fitted bya SHARPdealer does NOT break 

the guarantee) * SHARP CP/M 2.21 (latest version) on disc * XTAL 

Monitor and Operating system * 7 Digital Research manuals * 12 

months guarantee and up-dates (on all our products) 

CP/M 2.21 (XTAL) FROM £150 + VAT J 

Ask your SHARP dealer for further details or contact CRYSTAL | 

ELECTRONICS 

CP/M SOFTWARE HOUSES—XTAL CAN HELP YOU ESTABLISH 

YOUR SOFTWARE ON THE SHARP. 

—_————OO 


XTAL BASIC (SHARP) 

Takes 5K less memory. has all the features of SHARP BASIC PLUS 
Multi dim strings. error trapping, logical operators. machine code 
monitor, more flexible peripheral handling, improved screen control, 
increased list control. auto run, If..then..else-and it doesn't stop there 
—it grows. You can extend the commands and functions at will— 10K, 
12K, 16K, BASIC?, SHARP to XTAL BASIC conversion program is 
included, £40 plus VAT. 


Bi-directional serial board for your SHARP RS232 compatible ‘150 
Baud to 2400 Baud adjustable. <5,6,7,8 Bit words, plugs into MZ801/0 
£99.50 plus VAT. Includes software for bi-directional use in XTAL BASIC, 
software for using SHARP BASIC with serial printer and self-diagnostic 
software for testing Baud rate etc. . 


Members of Computer Retailers Association & Apple Dealers Association 
Shop open 0930— 1730 except Saturday & Sunday 
40 Magdalene Road, Torquay, Devon, England. Tel: 0803 22699 


(OC). (C) 

AND 
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Access and Barclaycard welcome 


TEC Daisy Wheel Printers reflect the 
best in Japanese letter quality printing 
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THACA [MNKEDNSPSTCOINS m (UK) Lea. 


Coleridge Lane, Coleridge Road, London N& 8ED. England. 
Telephone: 01-341 2447 
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